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PREFACE

This research project grew out of an operational concern of a local
public school district. A member of the school board had raised a
question about comparative costs of operating two 1500-pupil high schools
vs one 3,000 pupil high school. While lending assistance in resolving
the operational problem, members of the University faculty began to see
a much broader area of concern. Several costs are paid when decisions
are made about the size of educational institutionms, only one of which
is the number of dollars.

Many, many people have been {nvolved in the conduct of this research.
Dr. David E. Wiley, University of Chicago, and Dr. David Nasitir, Univer-
sity of California, were consulted in the development of the proposal and
periodically during the course of the reseerch. Several other consultants
were involved at critical points in the research. Included among them
are Dr. Charles M. Bonjean, University of Texas, Professor Randall Sale,
University of Wisconsin, and Dr. Thomas J. Johnson, Central Midwestern
Regional Educational Laboratory.

Proper recognition is due also to individuals in Iowe, Florida and
the U.S. Census Bureau, In Iowa, three persons in particular should be
- recognized. The first person is the superintendent of public instruction,
Mr. Paul Johnston, who authorized the use of Iowa data and assigned staff
to assist the research team. In that capacity, Mr. D. J. Gilliland and
Dr. Ralph Van Dusseldorp were ou. contacts in the Department of Public
Instruction and in the Iowa Educational Information Center.

In like fashion, Floyd T. Christian, the state superintendent in
Florida, authorized our use of their data. Our earlier contacts in
Florida were with the late Dr. Robert W. Sims and, following his death,
Dr. Everett Yarbrough and Dr. Archie B. Johnston.

The Population Division of the U.S. Census Bureau was helpful in
providing us with census data for the states involved. Our first con-
tacts were with Mr. Herman P, Miller and subsequently with Mr. Louis H.
Conger, Jr.,who continued to work with us throughout the remainder‘of
the Study.

The work of a number of persons on the project staff should be
recognized. Mrs. Jane D, Armstrong was responsible for analyzing the
content of the Iowa and Florida data bank format books. Jacob Feldman
assisted in the preparation of a bibliography of organizational size and
in the analysis of the 48 contiguous states. John Proctor assisted in
the generation of a conceptual framework within which to analyze school
gize. Mr. Roger Voytecki was responsible for general programming and
for the machine indexing of the format books. Brother Francis Wray
agsisted with the inquiry into social area analysis and with the Iowa
mapping problem,
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Use of the University of Wisconsin Computing Center was made
possible through th2 University of Wisconsin Research Committee due to
support, in part, fror: the National Science Foundation, United States
Government Agencies and the Wisconsin Alumni Research Foundation (WARF).

Professor Stewart D. North was instrumental in the early identifi-
cation of the research problem and the development of the proposal and
is identified as a co-investigator in the project. While a special
assignmant as director of a job corp educational program at Sparta,
Wisconsin prevented hin from participating actively in the research, he
continued to advise and encourage the research team.

It is apparent from the above that this reszarch project has
required the energics and talents of many people. To all of the abov:.
and to many others unnemed who in one way or another assisted the project
w2 express our indebtednzss and gratitude.
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CEAPTER I

THE PATURE OF THE PROBLEL AID THE GENERAL
QESEARCH ODJECTIVES

This research arose out of the concern of one school district
about the relative costs of varying sizes of high schools. The
ionediate problen was with dollar costs: would it be more economical,
in terns of construction and naintenance costs per pupil, to build
onc large school or two smaller ones. It was apparent almost at once
that other costs of size are incurred. These other or "non=dollar®
costs are less obvious but no less serious in that they may deplete
our human resources in ways economic efficiency cannot overcome. The
non-dollar costs concern the quality of life and education in a school
and the educational productivity of that school in terms of the general !
achieverent of the students.

On one hand, incressed school siz> means increased population
density and organizational complexity. It seems logical, for example,
that higher concentrations of pupils within the confined setting of
a school building would result in higher energy drains and that the
complex organization of a large school would alter the personal sens=2
of worth of individuals and emphasize instead the worth of the organ-
ization. The non-dollar costs would be reflected in such immediate
ways as reduced productivity in tackling and mastering learning tasks
and in such ultimate ways as social or psychological maladjustment.

On the other hand, increased size means diversity of educational and
social activity. For example, there may be more varied course work
offered in a large school and there may be more possibility for meeting
nev and different people. The non-dollar value would then be reflected
in an increase of actual and potential fulfillment.

It seems, however, that the economic consequences of our acts and
decisions in designing schools evoke instant interest, but the non-
economic consequences are felt to be somevhat innocuous and therefore
less disturbing. Thus the study of the non-economic consequences==of
their causes and of their effects~~has, in general, been neglected. We
are left vwith few ways of being warned of the consequences, with fewer
clues to their onset, and with a nagging uncertainty about the level
of educational quality which can reasonably be expected with varying
high school size,

These considerations might have been generalized to all aspects
of the learning environment, but high school size was clearly a decision
frequently made and changed with little regard for anything except number
of pupils, square or cubic footage of space, and financial resources.
The research reported herein was designed, then, to relate size of
secondary school to the non-dollar costs of education carried out within
the environment established by size. Specifically, the research was
directed toward the following four objectives:




1. To evolve a substantive theoretical framework in which
empirical investigation of the influence of size on the
interrelationships of coomunity, school, and educational ;
output can be carried out; |

2, To develop and implement a methodological and multivariate
statistical scheme in which the framework may be repres=nted
and applied to data;

3. To seek, obtain, and organize the relevant data which are
available in machine-readable form, for two states (Iowa
and Florida); and .

4, To examine the utility of these kinds of data, of this kind
of methodology, and of the thtoretical framework in arriving
at educationally meaningful results.

The ultimate goal or outgrowth of this research would be a set of
substantive relationships useful in gauging the influence that the size
of an educational plant has on educational productivity: a local school
board should through some algorithm be able to estimate the educational
consequences of its actions and decisions. This research was intended i
to test an approach to achieving that goal.

In Section A of this chapter of the report, an initial conceptual-
ization of the relationships between school size and commmity
characteristics,. educational processes, and educational productivity
is presented. In Section B, the methodological approach to measuring
theoretically-defined categories is described. In Section C, the kinds
of data available and the problems in using ther are outlined.

1

A, School Size and the Educational Ptoces§

The research reported here was not experimental, for it would have
been impossible to have performed a true experiment testing the effect
of school size: it would have been impossible to have selected school
areas randouly, built schools of systematically different sizes, and
measured the output productivities. Instead, this research consisted
of a survey of the curreant educational situations in a large number of
communities and a comparison of the measurable community, school, snd
productivity characteristics with the actual school sizes. i

The great problem with surveys, as opposed to proper experiments,
is in ascertaining which of the derived relationships can reasonably be
considered causal. There must be strong theoretical justification for
any inference made, Suppose, for exaple, that mean occupational
asp-.ration level were correlated with school size: this is unenlightening
unless there is strong theoretica) justification for size influencing
occupational choice, e.g., by acquainting students with suitable
occupational choices. In the couplex data considered here, there are
hundreds of such relationships; some are causal and others are mot. A
theoretical framework is necessary in accessing the educational
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significance of the results of analysis. It is also essential to the
systematic design of the analysis; i.e., there must be theoretical
guidelines for deciding what varikbles should be construc ed and how
they should be compared. This is especially true when, £. in the present
research, there is a large range of possible variables and analyses.

For example, because there were so many data itens, some item composition
had to be performed, and a theoretical orientation was necessary in
deciding which items should be composited.

The metatheoretical notions for the research--that is, the goals
and format used in generating the theory=-=-are presented in this
section, The details and formal definitions of the theory as finally
evolved are given in Chapter 5. It should also be noted that ome
reason for performing the auxiliary survey of U.S. educational climate,
presented in Chapter 3, was to provide a small example of the meta-
theoretical techniques which were later used in the main analysis of
high school education in Iowa.

The first metatheoretical concept is that of a cluster. Clusters
are quslities or processes which are considered to interact with one
another in a primary causal way. For example, the process of
"stimulation by conversation with peers about current events" may cause
the quality "political awareness" to be acquired. On the other hand,

a quality such as "color of classroom walls" is not the primary cause
of anything important except perhaps through such intervening causes as
"state of being", To say that a cluster, a process or quality exists
is not to say that it relates to a particular variable or set of var-
iables which one has in mind, for, as noted later, there may be no
direct measurement of a cluster. But a metatheoretical rule is that a
cluster should be essentially a scale, and that a school should have a
large or small amount of it.

There are in the complex content domain associated with the problem
of high school size a multitude of primary causes and hence of clusters.
It is necessary therefore to organize further. A related group of
clusters is said to be a supercluster. 3ecause this research is con-
cerned with assigning causes, the organization of the clusters has been
along the lines of the agents and recipients of causes. For example,
all educational and social processes that take place in a school,
which is an agent of mediation, are considered together in a super-
cluster. The primary processes are grouped so that cause, in the sense
of responsibility, can be assessed.

The superclusters adopted for this research are diagrammed in
Figure 1-A-1l. The details are given in Chapter 5. As mentioned, the
set of processes occurring within a school is considered to form a
supercluster, and in the diagram this is labelled "School kiediation".
The siz~ of a school is tr:ated as a special separate supercluster in
the s~iiznm2: 4 is l-belle” "School Maninulation", which is intcnded
to cvy,uic th=: size. alon; with other n~-ssible obiects of stu’y, can
be meniimlated by alminis* .ators in devising a school envircnment.
While school size does not directly affcct the students of a school, it
helps determine the more fundamental processes which do, namely,
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Figure 1-A=1
The Superclusters of the Theory
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"gchool Hediation". The students of a school are rvepresented by the
"Comnunity Input" and "Student Output" superclusters; i.e., a school
receives a studeat body with certain input characteristics, determined
by the community, and after aediation yields the output student body.
This may be conceived as involving a transformacion of the values of

the same clusters. The additional line comnecting '‘Community Input"

and "Student Output" indicates the continuing influence of the community
over the growth of a student while he is in school.

In order to establish sufficiently realistic descriptive complexity
of the educational situation, it is necessary to define many clusters
even within a single supercluster. Therefore, in order to provide
adequate parsimony, a further metatheoretical notion is introduced-=that
of factors. A factor is s pattern of clusters within a supercluster
which in actual data is found to be constant across schools; i.e., while
clusters represent single theoretical causal qualities and processes,
factors provide a reduction in the consideration of them. This includes
consideration of their total variation but is simpler to use. For
example, if two processes, say ''stimulation in advanced mathematics"
and "stimulation in advanced physics' are found always to occur together,
it is reasonable and does not imply a loss of information to reduce
them to a single factor such as "stimulation in advanced science". %he
differential relationships of a set of clusters can be much more complex,
but the general idea is that of empirical reduction,

To summarize, the theory is developed in order to provide justifica-
tion for assuming causality in the derived relationships and for guiding
the analytic procedures. In the metatheory, there are clusters, corres-
ponding to qualities and processes of primary cause, grouped into
superclusters, corresponding to agents or recipients of cause., And within
each supercluster the array of clusters is reduced to factors, represznting
empirically=found patterns of cluster variation. In analyzing and inter-
preting according to the theory, ccmparisons are made between the factors
of one supercluster and the factors of another, while controlling for
the effects of factors of still other superclusters.

B, rlieasuring the Effect of School Size

Civen the theoretical framework outlined in the previous section,
the measure.ent problems are threefold: to obtain variables corresponding
to the clusters, to combine those variables into factors, and to compare
the factors. Because of the restriction to data already available, the
problem of deternining variables for a cluster could not be solved by
ascertaining the most appropriate test in terms of face validity.
Instead, indicators of the clusters had td be found. An indicator is
a data iten which is expected to correlate with a cluster but which is
not necessarily equivalent in definition or even causation with the
cluster. The values of an indicator are merely required to be associated
with the hypothetical values achieved for a cluster. For example, in
reasuring the cluster "intellectual satisfaction"”, indicators might be
“eorrelation between aptitude tests and grades” (when there is a low
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sorrelation, soue students ars frustrated in the learning process) anl
‘1ibrary usage" (high library usage way nean students enjoy reading).
The assignuent of indicetors to clusters must be justified in terms of
the theoretical orientation.

Secaus2 en indica.or for a cluster is not in general a direct
.aeasurz of the cluster, it usually contains spurious variance; i.e.,
the variance of an indicator may be considered in three parts: cluster
variance, wiich corresponds to measurement of the cluster; error var-
iance, which corresponds to imprecise determination of the indicator;
and indicator variance, which represents the substantive difference
between the actual indicator and the ideal cluster. The amount of
indicator variance present in the measurement of an indicator must be
aininized, for it may not only lower the precision of the later analysis,
just as the error variance does, but it may also substantively bias the
later analysis, for t> the extent that indicator variance is present,
the variable constructed for a cluster does not mean what the cluster
does. The approach taken to lower the indicator variance involves
determining several indicators for each cluster and compositing them
into a single score. The idea is that when several indicators are
combined, their common parts are reinforced and their indicator parts
are cancelled,

The method of composition used in this research wes principal
component analysis (Hotelling, 1S33). Given a set of items, the prin-
cipal component is the linear combination of them which has the property
that the sum of squares of che correlations of the item with the
combination score is maximized, which is to say that the maximum amount
of variance in the items is extracted. When the items are relatively
homogencous--when they have high intercorrelations--the amount of variance
extracted by the principal component is relatively high. It should be
noted that only the unique principal component is used; the analysis is
not used here to factor the clusters.

Given a set of principal component scores which represent the
clusters, the next problem is to combine them into factors within super-
clusters. For this purpose image analysis (Guttman, 1953) was used.
Image analysis is a hybrid of components analysis and pure factor
analysis. It iuvolves an implicit transformation of the original variables
into a set of image variables--each original variable is replaced by its
linear regression prediction from the other variables--and then a compo-
nents analysis is made of the transformed variables. The transformation
provides variables which approximate the common variables of pure factor
analysis, but the subsequent components analysis allows exact computation
of factor scores. In this research, a modification (Harris, 1962) of
Guttman's original formulastion of image analysis is used. This modifi-
cation sharpens the correspondence to pure factor analysis. Because
the inage factors are to be given interpretation in the later regression,
they are rotated to simple structure. The noimal varimax orthogonal
rotation scheme (Kaiser, 1558) is used.

Two recent studies of school districts have profitably used image
analysis, Peterson, Rossmiller, North, and Wakefield (1563) studied
the relationships anong 131 indicators of the financial status of school
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districts in Wisconsin. The indicators used included, for example,
assessed valuation per capi“a, mean fanily income, pupils per teacher,
and the percent of the labor force in various categories. Twenty gen-
eral factors were identified: twelve of these characterized financial
ability of a district while eight referred to financial need. Ilkiiller,
Conry, Wiley, and Wolfe (1567) studied the interrelationships among
characteristics of elementary school districts in Wisconsin. These
characteristics included nineteen demographic indicators such as numbe:
of elenentary students enrolled, number of one-room schools in the
district, and valuation per school. Twelve other characteristics were
indices of teacher qualities, such as the mean and variance of teacher
salaries, local and total experience, and highest credential held.

The relationships between the superclusters--input, mediation,
output, and size--are examined with multiple regression analysis (see,
e.g., Goldberger, 1953) on the factors across the superclusters. Two
special regression techniques are used. First, the specific contribution
of each independent factor is considered separately. This is possible
because the factors within a supercluster are orthogonal; i.e., one may
determine how much variance each factor accounts for without worrying
about correlation of effects. Second, a regression technique not
usually found in educational research is appropriate here; this is
sometimes called "two-stage least-squares' and involves computing
regression equations between two sets of variables after having controlled
or partialled out the effect of a third set. For example, in regressing
School iiediation on Student Output, the Community Input factors may be
partialled,

Multiple regression analysis has been employed by Thomas (1962) in
consideration of variables selected from Project TALENT data. Thomas
investigated the relationships among sixtecn indicators of the socio-
economic class of communities and sixteen indicators describing qualities
of teacher staff. He found, for example, that beginning salaries and
teaching experience were significantly related to student achizvement
and that the age of a school is positively related to student test
scores.

The general flow of the analysis and measurement is diagrammed in
Figure 1-B=1, The ultimate regression study is neither a single
hypothesis test nor a simple slope deternination: the analysis throughout
is multivariate, and the effect of school size is considered to involve
complex interaction of input and mediational factors with output factors.
In that respect, the actual computation presented in this report in
Chapter 5 represents only the beginning of analysis of the present data.

The theoretical framework=-~cluster, supercluster, factor--and the
rethodological frameworke--indicator, composite, factor--for this research
are rather original, Ordinarily one finds studies in the literature of
schools and social area analysis in which raw variables, more or less
carefully picked, are regressed, Less often, the variables are factored
aud the factors are compared., Several objections to such approaches led
to the development of the present study.
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The importance and meaningfulness of almost any particular raw
demographic or educational data item can be questioned. This is not a
matter of error; it is a matter of face validity. For example, the
wealth of a community is not really the same as the median income of
its inhabitants; saying that a community is wealthy means both more and
less than saying the inhabitants have a high median income; saying a
school has good teachers is not the same as saying the average creden~
tial of the teachers is high. In analyzing demographic and school
data, it is essential to remember that the raw items are indicators,
not essential causal variables. Thus, in the present research,
compositing of indicators was performed to achieve a highex degree of
meaningfulness.

Factorization is no help in bringing meaningfulness to a set of
variables, A factor is computed when several items are associated in
the values that they achieve over the input sample. There is no
assurance that such association is causal or meaningful. For example,
schools with advanced mathematics courses usually have advanced physics
courses, but having an advanced mathematics course does not imply that
anyone is going to learn advanced physics. Factorization may even be
dangerous in analyzing demographic and school variables, because the
resulting factors are often neat and satisfying. This is especially
true when a large mass of variables is reduced to a relatively small
number of factors. The output from a factor analysis can be no more
meaningful than the input, and unless variables are chosen to measure
significant theoretical processes and qualities, the outputs are useless
in providing an explanation for the causal situation. For example,
vhen two highly correlating variables are included in an analysis they
will alnost always form a factor, yet they may be related to entirely
different theoretical constructs. In this research, the compositinrg
operations were intended to provide meaningful variables for analysis.

C. Obtaining and Manipulating Data

The research was confined to the use of data already available in
machine-readable form. It therefore became, in part, a test of whether
such data are adequate for obtaining substantive results expected of
exacting research inquiries, The two major sources of data were: the
U.S. Census Bureau for socio-economic data, and state departments of
education for educational data. 1In both instances, the data were
originally gathered and stored for other pnrposes, Of the five kinds
of data sought, three were available in the Iowa and Florida educational
data banks--namely, school, school district, and teacher data. The
Iowa data bank also had complete data on students, while Florida had
data on only a sample of the students. The Census Bureau data bank had
data on all areas in both Iowa and Florida.

A preliminary problem in using the data banks was to document the
data items available for all entities and to determine the format of the
data, In the preliminary stages of the rescarch, a complete content
analysis of the data bank manuals was made and a computer-made index
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was prepared. This process took a surprisingly large amount of time and
effort. A najor concern in begirning the analysis of the data was with
the alignment of different data units. For example, students are units
within schools, and school attendance areas are units which may diifer
from census tracts. Procedures had to be worked out for dealing with
such hierarch:cal and disconsonant units.

The problem of hierarchicalunits is a very difficult one statis-
tically., No adequate statistical technique was found which provided
for comparing data at different levels in a hierarchy. How can teacher
quality be compared adequately with student performance? The problem
is really one of relating the higher unit's variables to the distribution
of the lower unit's variables, e.g., teacher quality is related to the
distribution of student performance. The simplest way around this
difficulty is to compare some computed characteristic of the distributions
at the lower level with the variables at the higher level, e.g., comparing
teacher quality with mean performance. This and an associated technique
were used in this study. The associated technique consisted of taking
an additional characteristic--namely, the variance of the distribution
at the lower levekwand comparing it.

The problem of disconsonance is very difficult practically. This
problem arose in Iowa when the school areas were to be compared with the
census units. There is essentially no correspondence. For the purpose
of this research all data had to be made, First, methods for approxi-
r.ating the correspondence with statistical adjustment were considered.
Finally, the exhausting job of comparing maps and assigning census units
to school districts proportionzlly by area had to be performed.

The problems of making correspondence between hierarchical end
disconsonant units is diagrammed in Figure 1-C-1. The substantive
validity of using such data banks is discussed in Chapter 5. It is
appropriate to note here their use for purposes other than originally
intended creates difficulties not easily foreseen.
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CHAPTER 2

PERSPECTIVES ON THE RESEARCH PROVIDED BY PREVIOUS
INVESTIGATORS

In order to provide a perspective for the present research on high
school size as related to educational productivity and to identify
substantive constructs and hypotheses relevant to the topic, a survey of
pertinent literature was undertaken. The findings that previous investi-
gators have found to be related to organizational size are reported in
Section A of this chapterjalong with a tabulation of the variables. In
Section B, a resume of research directly related to school size is
presented., As was explained in Chapter 1, school size is one link in the
causal chain of the educational process. Related to this is the fact
that while cormunity characteristics do exert an important effect upon
students, the effect of school size is differential across types of

ities, Therefore, in Section C, a survey of the literature on
social area analysis and a tabulation of the variables which previous
researchers have found relevant to this topic are presented. Finally,
in Section D, there appears an abbreviated transcript of a colloquium on
the Determination of School-Community Characteristics which was held in
January, 1957, As the transcript indicates, the meeting was initially
designed to focus on the problems of measuring the community character-
istics of school areas. However, the discussion proceeded to probe into
the problems and relevance of planned measurement as it concerned this
specific research undertaking.

™Y

A, Organizational Size

A review of the literature pertaining to organization or group size
was made. Initial sources were obtained from the extensive bibliography
accompanying Volume I of The lianaging «f Organizations by Bertram Gross.
Other articles were found by perusing the Education Index, Psychological
Abstracts, Sociologicecl Abstracts, the Science Citation Index, the Review
of Educational Research, and the Reader's Guide tp Periodical Literature.

The general paucity of articles pertaining to size as a characteristic
of organization is illustrated by the fact that only eight articles
appeared in the Sociological Abstracts between 1553 and 1963, Similarly,
there were only six pertinent articles cited in Psychological Abstracts
between 1955 and 1965.

Cross references fron the various articles relating to orgamizational
and group size were explored. Twenty-eight were found which were directly
related to organizational size, while another twenty were extensively
reviewed, In addition, a tabulation of the variables related to organ-
izationol size is provided below:




1) Absence (Revans, Indik-C)

2) Accident rate (Revans)

3) Amount of delegation to subordinates (Hanson)
4) Auvount of executive responsibility (Hanson)
c) Attitude (Talacchi, Indik=C)

6) Coommunication problems (Caplow)

7) Compensation (Sippn)
8) Creativity (G:%K
¢) Depersonalizat (Burling)

10) Effectiveness (I.ikert)

11) Efficiency of task performance (Likert)

12) Eamployee morale (Worthy)

13) Ethical commitments (Thomas)

14) Frequency of succession (Grusky)

15) Group stability (Caplow)

16) Individual behavior (Talacchi)

17) Input (Herbst)

18) Leadership perceptions (iiedalia)

19) lianagement structure (Revans)

20) liember participation (Warner, Indik-A)

21) Horale (Revans)

22) Opcrating efficiency (Worthy)

23) Organizational environment (Gross)

24) Organizational purpose (Gross)

25) Output (Herbst, Marriott, Revans, Indik-C)

26) Problem=solving ability (Gibbs)

27) Proportion of resources devoted to self-maintenance (Caplow)
28) Punctuality (Revans)

29) Role conception (Thomas)

30) Role consensus (Thomas)

31) Size of administrative component (Anderson, Terriens)

32) Sociological effects on group (Simmel)

33) Strikes of employees (Revans)

34) Supervision ratio (Revans, Indik-B)

35) Tenure of leadership (Kriesberg)

35) Turnover (Indik-C)

37) Uniformity of organizational design (Caplow)

38) Work performance (Thomas)

The literature on organizational size can be grouped into three
categories: (1) the effects of organizational size on employees,
(2) the relationship between organizational size and organizational
output, and (3) the effect of organizational size on the structure of an

organizatijon,

In the first category, the size of an organization has been found
to have varied effects op employees. In a study of industrial statistics,
Revans (1955) found evidence of lowered interest in one's job among
enmployees as organizational size jncreased. The lower morale was reflected
by evidence of greater absenteeism, an increased accident rate, a lower
rate of punctuality, and a greater number of employee strikes as organ-
izational size increased. In snother study, Talacchi (1950) who studied
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British miners, discovered that the rate of subscription among miners to
a mining magazine was consistently lower among the workers in the larger
mines; the salient conclusion in this research was that the dissatisfaction
of workers in the larger mines was significantly correlated with the
lower subscription rate to the mining magazine in such mines. In another
experiment recently reported by Argyris (1959) it was found that by pur-~
suing a formula of “optimal undermanning', branch banks were able to
increase worker productivity, cohesiveness, morale, and cooperation.

In a study done by Worthy (1950) Sears-Roebuck employees declined in
morale as the size of administrative units and the complexity of the
organization increased,

Other studies are also pertinent to the effect of organizational size
upon employees. Simon discovered that compensation was a factor positively
and primarily related to organizational size. lfedalia (1954) in a study
of Air Porce squadrons found that the squadron leaders were seen as less
human persons as the size of the squadron unit increased. In a study
investigating the relationship between membership participation and the
size of an organization, Warner (1964) and Indik (1961) found that the
size of an organization was not inherent to membership participation but
rather that a cluster of factors is related to this employee behavior.
Finally, in a study of various groups of welfare workers, Thomas (1959)
found that smaller groups had persons with higher ethical commitments,
greater breadth of role conception, and greater role consensus than did
larger groups.

Several studies were found linking organizational size to organiza~
tional output. Likert (1961) found that group effectiveness declined
above an ascertained optimum group size. In another study, Worthy (1950)
discovered that with the increasing size of an administrative component
of an organization, worker efficiency decreased. In a study of automobile
factory workers, Marriott (154C) found that worker output increased in
smaller groups. A higher quality of worker performance was correlated

‘positively with smaller work groups in the study of welfare workers made

by Thomas (195C) while a study of college students made by Gibbs (1951)
revealed that creativity and problemsolving abilities among students were
enhanced by small group organization.

In the review of research regarding the relationship between organ-
izational size and organizational structure, Hanson (1564) found that
there was a tendency to delegate more responsibility in larger groups.
However, Caplow (1$57), Burling (1956), and Argyris (1959) have also
found that larger groups are characterized by having greater communication
problems and by being more depersonalized. In another study, Kriesberg
(1962) found that larger organizations were characterized by a decreased
tenure of leadership while Grusky (1562) found that in such organizations
there existed a greater frequency of succession in leadership positions.
In a study investigating the relationship between the proportion of
resources devoted to self-maintenance and organizational size, Caplow (1957)
discovered that the proportion of resources allocated to this function
increased as the size of the organization grew. A study by Terriens
revealed that as organizations increased in size, the administrative
component also enlarged. This study is balanced, however, by a study
made by Anderson (1961) which showed that the adninistrative component
wag proportionately less in larger organizations when other factors such
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as increased number of tasks to be performed or the increased number of
plants in the organization were excluded,

Finally, it is significant to note that there is not 2 welledefined
body of literature on organizational size as it relates to educational
enterprises., There are, however, two recent studies whose findings
deserve citation. In a study of organizational decentralization in the
school systems of iiontgomery County, Maryland and Atlanta, Georgis,

King (1966) discovered that system decentralizstion contributed to improved
teaching conditions, better comunication, and an improved instructional
program for students. Also pertinent is the report of the recent study

of the New York City School System by Gittel (1967) and Hollander (1964).
These investigators maintain that their research data reveal that the

lew York City School System is virtually paralyzed Ly its large and
ponderous bureaucratic structure. Furthermore, the study asserts that

this mammoth organization has produced inertia and hindered the school
systen from responding effectively to new demands. Evidence for this
conclusion is provided by data revealing that the New York City System

has not made any meaningful changes for thirty years in curriculum,
adninistrative structure, teacher recruitment, appointment procedures,

or training. The investigators suggest that organizational decentralization
of the system might contribute to the facilitation of greater organizational
effectiveness,

BE. School Size

As mentioned above, much of the research which has been done on
the influences of school size relates size factors to dollar costs. The
resulting evidence has been useful where costs alone are under congider~
ation. Since those studies are not of direct concern in this research,
they have not been presented below. The research reported below was
found by searching such sources as Dissertation Abgtracts, Education
Index, Encyciopedia of Educational Research, Review of Educational
Research, and Journal of Educational Reseerch.

Attempts have been made recently to relate certain factors of size,
especially enrollment, to indices of quality. Quality has been defined
in different ways, usvally in quantitative terms such as breadth of
course offerings, teaching ioads, or special services. Some of this
research has produced positive correlations between quality, defined in
those ways, and size. Californiz (Smith, 196%), North Carolina (Weaver,
1951), Florida (Dungan, 1551), Alabama (Vardman, Crocker, 1258-60),
liississippi (Osborn, 1952), and liissouri (Savillae, 1961) have been the
loci of studies substan:iating the relationship. A number of persons
report a positive correlation up to specific points in size; e.g., 1200
students. Beyond this poiat = plateau is soon reached and negative
correlations appear. Wik further increases in size the benefits did not
grow, and the disadvantages of irnersonality and lack of contact became
evident. Barker and Gump (1964) report that a negative relatiomship
exists between institutional size and individual participation.
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Additional studies show that other factors, such as state of residence,
parental educational background (Bryant, 1957), social adjustment (Cluff,
1954), and teacher approval (Christensen, 1260), have more effect on the
selected measures of quality than does size. The advantages that are
cited in the literature regarding secondary schools above 730 enrolluent
are usually quite specific and may be summarized as follows:

(1) Better faculty
qualifications
counpensation
stability

(2) Better conditions
more efficient administration
lighter teaching loads
more resource persons
lower teacher=-pupil ratio
more materials and equipment

(3) 3Better programs
nore opportunity to experiment
more courses
more extra=curricular activities

The disadvantages cited are usually less gpecific and more difficult
to document: (1) less personal contact between students and teachers;
(2) questionable psychological effects on students; (3) lower participa-
tion in extra-curricular activities; and (4) weaker staff communication.
liost such studies are of schools having fewer than 1300 students.

Information from studies of this kind have been useful in seeking
variables to be included in the present research. In the face of the
general feeling that large schools may be detrimental in some ways, changes
have been proposed which are intended to remedy the situation., “Schools-
within-a=school” (Smith, 1961) or “vertical units" (Evans, 1¢50) with
independent faculties and student bodies have been established to try to
gain the advantages that come wit° .ize, but, obviate the disadvantages
that are noted after the "optimm' s5ize has been reached. See Figure 2-B-l.

An analysis was made by Gaummitz and Tompkins (1950) of survival in
high school based on the U.,S.0.E. Biennial Survey of 1945=45. The
results are in part a function of the veriations among states in statutes
regarding compulsory attendance. Their findings are as follows:

(1) HRigh schools are not holding over 50% of pupils through to
graduation,

(2) The range from highest to lowest states is from 2:1 to 3:1.

(3) Separate school systems for minority groups invariably show
lower holding power.
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Variable Source Docuulent

1) Achieverent Bragg, Gray, Jantze, Lamberty, McDaniel,
Smith, H. J., Vardenan, Weaver

2) Aduninistration Dungan, Grady, Garcia, Shelley, Smith,
H. J., Watson

3) Communication problenms Evans, Shapiro

%) Curriculum Andrews, Barnard, Berg, Bragg, Cracker,
Dungan, Garcia, Kempston, iiacArthur,
HcDaniel, Osburn, Rougean, Savilla, Saith,
C., Snith, H. J., Sollars, Treadway,
Vardenan, Woods

5) Extracurricular activities Andrews, Garcia, Grady, Gray, ricDaniel,
Weaver, Woods

6) Faculty quclifications Barnard, Collingsworth, Cracker, Rougean,
Vardeman

7) Faculty stability Gray

3) PFaculty training Weaver

9) Group cooperation Shapiro

10) Guidance Dungan, Gray, Rougean, Smith, H.J., Weaver

11) Materials for instruction Smith, C., Voods

12) Horale Evens, Zinser, Gaumnitz

13) Personal relastions Smith, H. J.

14) Progran Jackson, liacArthur, Shelley, Treadway

15) Pupil-personnel ratio Garcia

16) Pupil=teacher relationship Tyson

17) Range of courses offered Barnard

18) School-coumunity relations Andrews

19) Special instruction Savilla, Weaver

(ability grouping classes)

2C) Student characteristics Williams

21) Teacher characteristics Patterson

22) Teacher effectiveness Shapiro

23) Teaching of basic skills Loughridge, licDaniel

Figure 2-B-1

Summary of
Variables Related to High School Size
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(4) Schools organized as Junior-Senior High Schools do better on
. olding than do other types of organizations.

(5) Large high schools are not holding pupils any better than
snall ones.

Barker and Gump (19534) suggest three alternatives to handle increas-
ing enrollments and presecrve small school advantages: (a) establish new
spnall schools; (b) set up canpus schools in which students are grouped
in semi-autonomous units; (c) set up autonomous caupus units. They
state that a school should be large enough to have a conprehensive program
and small =nough so that (i) a higher percentage of its students are
needed for its various enterprises and (ii) the enterprises are not
redundant. Yet, they conclude that their research does not answer the
question, “How large should a school be?" The reason given is that
crucial variables related to educationel productivity were not investigated.

C. Social Area Analysis ;

In doing the preparatory work in this study a search was made of
reported research to determine the instruments and methods of analysis
which would be most useful in the work. Dissertation Abstracts, Economic
Abstracts, Sociological Abstracts, and The Educational Index were used as the
starting point in assembling pertinent infornation in regard to the
classification of comunity characteristics. The most useful material
found to date is presented below.

"It is a matter of everyday observation," says Wendell Bell, “that
metropolitan areas cre subdivided into different sections, each exhibit-
ing different features." A number of investigators hove tried to capture
the distinctive features in some kind of typology that would be useful
in anclysis.

An approach to a typology will vary with perspective of the
investigator. Duncan and Schnore (195%) indicate three different
emphases: (1) Cultural, (2) Behavioral, and (3) Ecological. The cultural
perspective considers cultural factors as the major predictor of spatial
clustering in the city. It emphasizes the symbolic value of space and
is critical of the economic bias of ecology. The behavioral or inter-
actionist perspective tends to be concerned with the frequency, intensity
and forms of interpersonal communication, The ecological perspective
stresses the influences of technology, population characteristics and
environment on social organization and spatial distribution. None of
these emphases is sufficient to explain the complexities of urban
organization, but each concentrates on and elucidates different facets
of a multidimensionsal problen.

Shevky and Bell (1955), in a technique called "Social Area Analysis,"
acknowledge their indebtedness to the urban ecologist. This social area
analysis approach has been used by a number of investigators in their
gtudies of wetropolitan areas. The social area is dependent on spatial
contiguity.




AT AT

e whe W ! Lt okl At

The basic unit of analysis in the construction of social areas has
generally been the census tract. Chicago is divided into more than
1000 of these relatively small geographical areas. Census bulletins
contain a fund of information on the population in the tracts--race,
sex, marital status, type and condition of dwelling, number of persons
per dwelling, income, type of heating, rent, etc,--which is useful in
analyzing the area.

Shevky and Bell sought to organize this maze of census data. These
data were arranged in socioeconomic, family and ethnic sets. The rationale
for this selection is presented schematically in Figure 2-C-l.

Tryon (1955) independently analyzed the San Francisco Bay area and
evolved a near identical classification. Tryon employed a more extensive
list of variables, 33 in all: eight dealing with population character-
istics, thirteen with occupations and twelve with dwelling units. By
a method of cluster analysis of the 33 variables, Tryon found seven
distinct domains: Socioeconomic achievement, Family life, Assimilation,
Female achievement, Socioeconomic achievement 2, Assimilation 2 and
Socioeconomic independence.

Tryon gathered his domains under four major factors: Socioeconomic
independence, Socioeconomic achievement, Assimilation, and Family life.
These empirical dimensions have a validity beyond those of Shevky and
Bell, which were the result of theory and insight. The factors are listed
below so that the reader can note their similarity.

Shevky and Bell Tryon
1. Socioeconomic Status 1. Socioeconomic Achieverent
(Social Rank)
2. Ethnic Status (Segregation) 2. &ssimilation
3. Family Status (Urbanization) 3. Family Life

Tryon, after compli-enting Shevky and Bell for their inmsight in
choosing on a priori grounds what he derived empirically, questioned the
fact that they were wissing a factor thst would parczllel his socioeconomic
independence. He suggested that their indices would have been improved
by using more measures,

Raufman (1961) revised the Shevky-Bell procedures and tested his
new variables by analyzing the cens»s data for the Chicago and San
Francisco areas. He dropped rent from the socioeconomic status measure
and retained education snd occupation, but defined them differently. He
also eliminated house type from the family status indicators because of
its limited application. The fertility ratio and proportion of women
not in the labor force were retained and two additional measures were
added, one to qualify the fertility ratio and the other as a measure
expressive of family status. The ethnic status measured was redefined as:
the proportion who are not native born whites. Kaufman still maintained
seven measures but believed that the changes he suggested improved the
analysis.
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Edward Koch (1535) used an adaptation of the Shevky-3ell analysis
in his study of the elementary school districts of 3inghamton,
Massachusetts. However, instead of dealing with census tracts directly,
Koch converted census information to school district data. He also added
an index, residential stability, to the three standard Shevky-Bell indexes.
This factor, together with social rank, proved to be the most important
factor in predicting academic achievement. He found that neither
ethnicity nor urbanism was significantly related to academic achievenment.
Koch's contributions, then, were his method of reducing census tract
data to school district data and his addition of a fourth factor, residen-
tial stability, to improve the analysis.

Most of the studies reported to date have been devoted to the
Shevky-Bell method of social area analysis or assorted modifications of
it. The reports which follow are distinct from this model and report
on varying geographical areas with many more indicators than any of the
previous writers have utilized.

Christen Jonassen (1958) used eighty-two variables in his search
for functional unities in the eighty-eight Ohio counties. He used factor
analysis, as Tryon used cluster analysis, to see if the vast number of
community variables would form independent clusters of highly interrelated
components. He wanted to simplify the couplex structure of community
interrelationships to a manageable list of factors which could account
for the differences between community systems. i

Jonassen used factor analysis on the eighty=two indicators of Ohio
counties and arrived at seven factors or clusters: Urbanism, Welfare,
Influx, Poverty, Magni-Complexity, Educational Effort and Proletarianism.
Urbanism loaded significantly on fifty-one of eighty-two county measures
with very high loadings on clerical and sales workers, urban populations, and
social complexity. Welfare loadings were high on efficiency, welfare,
educational sacrifice and educational effort. Influx had high loadings
on migration gain, population gain and population mobility, among others.
Magni-complexity was characterized by high loadings in population density,
size, educational plant size, and governmental complexity. Educational
effort is self evident; finally, proletarianism had high positive load-
ings on unskilled workers and a high negative loading on wealth differential.

Byron Munson (1966) at Ohio State University replicated Jonassen's
E work in Ohio and Charles Bonjean used a majority of the same measures in
* a national ctudy., Both of these investigators should have reports
published on their results soon.

The emergence of these meaningful clusters, Jonassen felt, was an
indication of the reliability of the units of measurement 2nd of the
, basic data. The eighty-two variables used did piece together to yield
E a significant picture of systems within the established framework of
: census information.

Roger Lennon (1952) did a study ou the "Prediction of Academic
Achievement and Intelligence from Community and School System Character=
istics." He neatly summarized the studies of Thorndike, Davenport=Rummers,
Maller and Pierce and then went on to confirm a number of hypotheses
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relating achievement and intelligence with a variety of community char-
acteristics. He investigated the extent to which measured achievement

of the public elementary school population of a community is predictable
from a knowledge of certain social and economic characteristics of the
comnunity, and certain characteristics of its school s,.tem., He found

that median schooling of the ~dult population, median monthly rent, per
cent of adult illiteracy, per cent of native white, and per-pupil
expenditure were consistently highly correlated with academic achievement.
Achievenent is positively associated with qualities pertaining to the
intellectual, cultural, and econouic status of the adults in the community.

Schutz (1955, 1950) alsc used the factor analytic approach in two
studies, one of educational development in the United States and the
other of academic achieveient and community characteristics. In both
cases he was looking for functionai unities which might be useful in
further educational research,

The 1956 study of state data was based on thirty variables. Four
factors were extracted using Thurstone's complete centroid method. Schutz
named the factors urbanization, administrative organization, intellectucl
climate, technological advances and legging social institutions.

In his 1950 study, Schutz used twenty varisbles, The data were
collected and correlated by Gawkowski (1955) in his work on the use of
community characteristics for obtaining local norms on standardized
achievenent tests. The variables included indices of the educational
background of adults in the community, the labor situation in the com-
munity, the racial and national origins of the inhabitants, the financial
income and the academic achievement in the community.

Five factors were extracted using Thurstone's complete centroid
method: (1) Urban-Financial, (2) Intellectual Climate, (3) Economic
Stability, (4) Academic Achievement, and (5) Low Soc?jeconomic Status,
This anzlysis, based on eighty-four local communities, provides evidence
at another geographical level of the existence of these factoss. The
fact that academic achievement loads only on two achievement variables
suggested that high academic achievement can be obtained in widely
differing communities,

James Beshers (1956) studied census tract data and social structure.
His study yielded four factors from the twenty items of census information
which he used. He called his factors social status,.young fanily,
female~stability and race.

The work of Johnson (1958) and Kaplan (1958) was directed by
Borgatta at New York University. Johnson searched for functional unities
in an analysis of United States county data. He found six factors that
accounted for 100 per cent variance. Since population size itself
accounted for sixty per cent of the data variance, he decided to convert
all data not in rate form into per capita rates and to re-analyze., Forty~
five significant variables rasulting from preliminary analysis were
re-analyzed and five factors accounting for sixty per cent of the variance
in the second analysis were retained. The factors are: (1) Size of
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population, (2) Non-fars, urban-rural monetary economy-level of living,
(3) High farm-operator family level of living index and stable demographic
structure, (4) Age structure of the population, and (5) Residential

stabil ity .

Kaplan's analysis of the metropolitan areas of 25,000 or over also
yielded fiva factors which accounted for seventy per cent of the variance:
(1) Population size, (2) Socioeconomic dimension, (3) Population stability
and growth, (&) Ethnic and racial homogeneity plus residential orienta-
tion, and (5) Age-sex structure.

Borgatta directrd a similar study by Jeffrey Hadden at the University
of Wisconsin (1963). Part of Badden's dissertation was a replication of
Kaplan's work, He then extended his investigation in an effort to
determine whether the underlying dimensions that he and Kaplan discovered
would obtain when other territorial units were observed. The results of
factor analytic studies lent considerable support to the proposition that
the major factors discovered represent stable underlying dimensions of
urban social structure. These factors remained basically unaltered
when different territorial definitions of cities were examined (SMSA's,
Urbanized Areas and Cities). The principal value of this empirical
approach was that it provided a succinct way of summarizing and ordering
the relationships that exist among a large number of varizbles.

Another study that may be useful in the present investigation is
that of Allen and Bentz (1964). They were interested in developing an
instrument to measure sociocultural change using state data. They factor
analyzed thirty-two indicators which enabled them to assess change in
various parts of the society and culture., Their work yielded four
factors: (1) standard of living, (2) population growth, (3) industrial-
technological~urban development, and (4) education, Since they were
dealing with change all their indicators were rates, i.e., percentages.
They rated forty-eight states on their indices and were satisfied with
their ability to measure change and suggested that future studies may
attempt some type of study of causal connections between the components.

Three additional reports have been reviewed. One was a study by
Wood (1961) of the public sector of the New York metropolitan region.
Included were 22 counties and approximately 1400 governments. In the
analysis, seven factors were extracted which were described as
“jdentification tags, not complete descriptions of .he contents.” They
were composed of thirty-four variables, twenty cf which were described
as socioeconomic and fourteen as fiscal. The seven factors were:
(1) community size, (2) industrialization, (3) housing density, (4) age,
(5) low income prevalence, (5) residential affluence, and (7) land reserve.

In a study_by . Peterson, Rossmiller, Wakefield, and North (1963) of
a large number of variables associated with ability to support education
and need for education support, 161 variables were identified and reduced
to fifteen factors. They relate to the following: (1) personal income,
(2) certain municipal expenditures, (3) certain municipal receipts,
(4) agricultural land valuation, (5) size of certain high school classes,
(6) certain school expenditures, and (7) staff-pupil ratios.
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of social data.
five indices were:

The final citation is Reissman's (1564) critiquc of classification
Be analyzed five indices and their indicators. The ,
(1) population size, (2) economic functiom,

(3) occupational distribution, (4) moral integration, and (5) social area

analysis.

The factors extracted in the fourteen investigations are presented

below:

1.

J.

7.

Tryon's Clusters (1°55) 2.

Fanily Life

Assinilation #2
Socioecononic Independence
Socioecononic Achievement #2
Assinilation #1

Fenale Achievement

Jonassen (1°58) b,

Urbanism

Welfare

Influx

Poverty
nagni~complexity
Educational Effort
Proletarianis::

Schutz == #2 (1S55) 5.

Tbenization
Adninistrative Organization
Intellectual Clinate
Technological Advances and
Lagging Social Institutions

Johnson (1958) 8.

Population Size

Level=of-Living

High Fara Operator Level of
Living

iledian Population Age

Residentizl Stability

Comxae: ‘.alized Farming vs.
Subs_stence Farming

Hadden (1563) 1).

Population Size
Socioecononic Status

NHew Residents
Age of Residents

South vs. Non-South

Per Cent Living in Group Quarters

Population Density

Per Cent of Emgloyed Worked Outside
the County of Residence

Per Cent Non-White

Population Increase
Qﬂine other ?actors unncned)

~ -

-

Allen and Bentz (1554)

Bell-Shevky and Bell (1955-61)

Social Rank -or Socioeconomic Status
Urbanization or Fanily Status
Segregation or Ethnic Status

Schutz -~ #1 (1550)

Urban-Financial
Intellectual Clinate
Economic Stability
Academic Achieverent

Low Socio=Econonic Status

Populetion Growth

Industrial=Technological-Urban
Development

Standard of Living

Education ;

Kaplan (1953)

Population Size

Socioeconoric Dimension
Population Stability and Growth
Ethnic and Racial Homogeneity
Age~Sex Structure

Koch (1555)

Social Rank
Residential Stability
Ethnicity

Urbanis::
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11, Kaufman (1¢51) 12, Wood (1%61)

Titles sa.e as Bell=Shevky Commumity Size
but Indices Differ Industrialization
Housing Density
Age

Low=income Prevalence
Residential Affluence

Land Reserve
13, Peterson, Rossmiller, 14, Reissman (1964)
Wakeficld. and North (153)
Income Population Size
iiunicipal Revenues Econonic Function
Hunicipal Expenditures Occupational Distribution
Equalized Valuation iioral Integration

Social Area Analysis

D. Colloquium on the Determination of
School=Community Characteristics

On January 5th and 5th, 167, a colloquium was held at liadison,
HWisconsin on the determination of school~community characteristics, Its
purpose was to seek additional guidance from special consultants with
regard tc provlems encountered in the conduct of this research. These
problens were of three kinds: (1) the dimeasions of community relevant
in the study of school units, (2) the geographic mapping of such data,
and (3) estimation techniques useful in combining data from hierarchical
or disconsonant units. The rerainder of the colloquium was devoted to
discussion and application of the ideas presented on the three problems.

Dimensions of Community Characteristics Relevant
in the Study of School Units (Bonjean, 1557)

(An sbstract of a formal paper presented by Bonjean is presented
below, followed by a surmary of the discussion which ensued.)

A major problem associated with comparative analysis, including
factor analysis, of commnities results from the ambiguity of the concept
"comwmnity'. Previous factor analytical studies have been limited to
atypical sets of cocmunities.

The present study utilizes the county as a umit of analysis, and
includes variables used in previous studies. The purpose is to locate
dinensions which explain variation and note sinilarities with dinensions
identified in previous studies. The county was selected as the unit of
analysis because it is the largest admninist—ative unit below the state,
it imvolves both rursl and urban situations, and it is as clearly defined
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politically, socially, economically, culturally and functionally as is the
city, Variables were drawn frov: the U.S, Bureau of C-nsus information and
previous studies., The universe of the study is a duplicate, with few
exceptions, of the universe used in The County and City Data Book.

The nmethod includes initizl factoring by a version of Hetelling's
principal axes method to reduce the orthogonal factors, and rotation by
normalized varinax procedure to accommodate the factor breadth of the
study, In this study variables are called primary variables of a factor
if they have their greatest loading on the factor in question.

Eighteen factors accounting for 78.5% of total variance were extracted.
The eight accounting for the greatest amount of variance are the following:

I. (accounting for 18.2% of the total variance) The "Socloeconomic
Status" factor, which includes variables indicating social stratificationm,
has been the most critical factor in previous studies as well. Variations
anong the different studies with respect to this factor are most likely
due to the inclusion of different indicators.

II. (11.3% of total variance) The second factor includes variables
relating -ainly to age structure, although considerations of the direction
of the loadings and interrelations auong varisbles suggest the name "Fanmily
Life Cycle". The non=occurrence of this factor in one previous g£+udy
might be attributable to the universe of that study since there is con-
siderable overlap in variables and the units of analysis are the same.

III. (6.1% of total variance) Factors similar to this third
factor, "Governmental Revenues and Exzpenditures', do not appear in previous
studies, probably due to the fact that most of the important variables
clustering about this factor were not used in the earlier studies, The
relationship of this factor to factor I is less than expected, although
its greater relationship to educational rather than wealth variables
night have been anticipated.

P,

IV, (5.6% of total variance) '"Residential liobility" occurs as a
factor in previous studies and includes similar variables, This factor
shows some relationship to factor 1,

Vo (4.2% of total variance) The primary variables associated with
"Urbanism" are the classical variables of size, density, and heterogeneity,
yet the low percentage of total varisance belies the traditional importance
of the factor, suggesting a decline in urban-rural differences, a conclusion
which can only be tentative, however, for traditional use of these variables,
involves parameters not available for the present study, In all investi-
gations, this cluster of variables was found to be relatively independent
of the cluster of variables called "Socio-econonic Status'. Unexpected
loadings may be explained by a distinctica between classical definitions
of urbanisr: and that used by the U.S. Census Bureau,

Vi, (4.0% of total variance) The negative loading of one primary
variable in “ianufacturing Concentration' suggests that governnent centers
are not usually manmfacturing centers and vice versa. This suggestion
is supported by findings of a previous study.




ViI. (3.9% of total variance) Another econcmic specialization
factor, "Commercial Center", reveals a limitation of lactor analysis,
Comparisons of factors of this and previous studies indicatez a divergence
of results., Attention to detail, however, discloses obscured relation=
gships which usually dissolve the divergence.

VIII. (3.1% of total variance) "Unemployment" does not occur as a
factor in previous studies. The critical variable invelved, however,
does occur in these studies though associated with factors which do not
appear in the present study.

Hone of the remaining factors explains more than 2.5% of total
variation,

Conparisons of all the studies considered suggest that the primary
dimensions of community nay be termed “socio-economic status”, "residential
nobility", "urbanism”, and "nonewhite", Only two factors which occur in
the present study, "government revenue and dxpenditures' and "unemployment”
do not occur in the previous studies considered. However, these factors
appear to be the most dependent upon the selection of variables and unit
of analysis,

Discussion of Bonjean's presentation: If one is interested in find-
ing independent dimensions, or in clustering out a large amount of data,
it is advantageou3 to use the least number of concepts in an orthogonal
analysis, i.e., uncorrelated factors. Perhaps, however, it would be
better to start with the asecumption that there are independent uncorrelated
factors, doing an ablique, and then inferring rather than assuming that
these are consistent independent dimensions.

The basis of the 79 variable selection was not theoretical, since a
base for selection would draw one away from a pure factor analysis. It
was supposed that if too many related variables were used, artificial
factors might be created, factors which are a function of the data pulled
in rather than of the underlying character of cities. The basis of
selection came from a previous study in which the criteria for selecting
comunities included functional or economic specialization and size. Such
selection is not an end in itself == no factor analysis is == but it may
be useful in one type of description, even though it does not explain
anything nor can predictions be made from it.

There seems to be an assurption in this study that large and small
counties vary in the same way, for unless one controls for size the other
factors do not discriminate.

The studies which have been made allow one to discover relationships
anong communities. Previous studies have provided clues and rudiments
vhich may allow theory building. A problem involved with any type of
gocial researck, however, is drawing boundaries around the social unit
concerned, At this time, such boundaries can only be proximate.
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Happing Data and Units (Sale, 1967)

The problem at hand is that of the population of school districts.
Such figures are collected on the basis of townships rather than school
districts, and the boundaries of townships and scho:l districts are allowed
to differ in most states. The approach so far has been developed on the
basis of geographic area, assuming an even distribution of population in
townships., School district population is to be determined by a sum of
towmship populations lying in the district including any townships which
also fall within other districts. The population of these township
fractions will be determined by the product of the percent of the area
lying within the district in question and the total population of the
towmship excluding any urban areas.

Three rather flat and evenly populated areas of Iowa have been
selected for pilot study. One problem with Iowa is the poor map coverage,
including school district maps which vary in scale, accuracy and readability.
Hence no accurate comparative measurements may be obtained from the maps
themselves.

An aim of the pilot study is to determine a method of partitioning
data by some kind of geographic division of the units concerned, Onme
possibility is the transference of conclusions from data of one type of
geographic area to another type of area. A research project in Texas
instigated by Title I of the Elementary and Secondary Education Act
revealed that the population in urban areas accounts for much of the
school district population,

There may be some difficulty in coordinating the two basic sources
of information used in the project, namely the Iowa State Department of
Education and the Bureau of the Census. There is the possibility of
using the coordinate systems used by the federal census as a basis for
analyzing data, but these coordinate systems are planned by the states
and manifest sonme variation although they are becoming more popular for
mapping purposes. An attempt has been made to combine school district,
civil division, and county maps in order to identify school districts.
The results were compared with larger scale maps provided by the counties
in question, Estimates and measurements were made from both large and
small maps., Considerable variation showed up in some cases.

The possibilities of computerizing data from maps including school
district boundaries must wait the technical achievement of transferring
the named unit of census school district into a computer. The census
data are or will be already in conputerized forn. The census plans for
1970 include the capability of identifying an area inm terns of blocks
or block phases vhich when grouped and tabulated by computer will give
information about school districts as well as other districts. The
boundaries will be ordered on the basis of computer information, but such
information will apply only to urban areas.




A difficulty associated with data other than total population of
school districts may be alleviated by taking the school district boundar-
{es to the enumeration boundaries of the census bureau. It has been
discovered that school district maps obtained from local school super-
intendents and the enuneration district maps of the Census Bureau may
be successfully combined. The enumeration district, however, 1imits the
selection of variables used, which is a problem only when selected
variables are desired, The cost of obtaining enumeration district tapes
is estimated roughly at $250,000, exclusive of mapping costs.

There are a number of problems related to projects of this nature.
There is, for instance, the question of whether to estimate area per~
centages or to go to the trouble of measuring them. Also there is 2
problem of whether to use these roughly constructed maps, or maps from
the school superintendents, or state highway maps vhich plot dwelling
units. A problem with converting data to school units is the high
flexibility of school unit boundaries. Another difficulty concerns the
determination of high school attendance areas. In Florida, for example,
this cannot be determined directly by school district population. In
Iowa where this may be determined by school districts, the districts cut
across township boundaries. Finally, with the county as the unit of
analysis, the internal heterogeneity of the unit will be so great that
adequate comparative analyses will be impossible unless either smaller
units are considered or variables are selected which reflect the
differential character of the units.

Estimation Techniques for Hierarchical and Disconsonant Units
(Wiley, 1967)

The Sale presentation dealt with disconsonant units such as school
districts and townships with incomparable boundaries and divergent sets
of data. The present discussion will be concerned with hierarchical
units, units of analysis which are completely contained in other units
of analysis. The different levels of these hierarchies will yield data
not available at other levels, hence there is a problem of comparability
of units. The purpose at hand will be the discussion of some possible
solutions to this problen,

The problems of hierarchical and disconsonant units affects the
type of research which, on the basis of indirectly available data, attempts
to determine variables to characterize a given unit of analysis; in
particular, attempts to characterize school districts on the basis of
data available only at larger units. Consider the problem of coordinating
two sets of data, one available only at the county level, the other only
on the school district level. How could differentiating variables for
school districts be determined fronm county data?

One solution to the problen might be to do a regression analysis of
the constant county values on the variable district values. Linear
dependence may be corrected by mean deviating the predicted values from
the predicted county mean and adding back actual county values. The now
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linear independent scores will still differentiate districts. A second
solution, assuming no substantial bias associated with the groupings of
districts within a county, would begin by tabulating county variables by
cunulation of district characteristics. A regression equation then
established on the county level could be used to predict county scores

and then fed back to the district level to predict district scores. Theee
predicted values could then be mean deviated and the actual values added
back. One might also complete analysis of the covariational structure

of a relatively heterogeneous area where complete data are available using
randon sampling. Equations established on the basis of this area could

be applied to other areas. A third solution might be to subject raw
county values to a couposition program yielding scores on composite
variables which will give some optimality characteristics to eventual
composite variables.

All of the solutions are inadequate to the extent that they overlook
actual social class considerations. All, of course, are solutions only
to problems of hierarchical units. Disconsonant units, usually lower
level units, may be merged until hierarchical structure begins.

Psuedo=hierarchies night be established by a random grouping of lesser
units using variables which would preserve the structure of the lower
level, ye: by virtue of attenuation would allow generalization back dowm
to the lower level. Non~random groupings may be used only if the created
unity in itself is of interest for further study. If different theoretical
variables are used at different levels and one then attempts to make
comparisons at a low level of the hierarchy, the resulting mass of types
of unit may be controlled to some extent due to the effects on lower level
variation by the structure at higher levels.

It is possible, Finally, to achieve an crthogonal or umcorrelated
classification system for the purpose of characterization et each level
of a hierarchy by doing separate analyses on each set of data and then
doing composites to characterizc the units.

Substantive Implications of the Choice of Units and Technigues
(Nasatir, 1967)

Since projects sinilar to those presented today are likely to set
precedents for the solution of school problems, it would be best to assess
their proposed procedures for future effectiveness.

There is, among others, a critical problem about the relevance of
the data used in these projects to the results desired. The reason for
this is an inclination to accept whatever data arc available. Yet, the
selection of data, to be significant, should have some theoretical basis;
there should be some reason for supposing the data used are relevant to
the outcones desired. What is desired is an operative model of causation
which would include the problems of feedback and the method. Vhat is
done, simple description and redescription, will not produce the variables
adequate to such a nodel.
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There s 2 tendency, compatibl: with the interests of soue data
gatherers, to over~emphasize similarities and ignore important individual
differences. Generally, data sources are published documentations, which
gset limits to the possible kinds of recombination, Flexibility, however,
is essential to the eventual effectiveness of the system. School district
situations are constantly changing, hence rendering data bank naterial
obsolete, It might be better, for example, to substitute definitions in
terms of geographic corrdinates for district names. Horeover, one wust
contend with the structure of variables with which data reporting systeums
are concerned,

In general, though not in every case, the application of data per-
taining to larger units of analysis, e.g., the county, to analyses of
smaller, less heterogenous, units is of questionable utility. It is
not clear, furthermore, that the information provided by a high level
institution such as the U.S. Office of Education is relevant to crucial
problems at lower levels., The aim of this project, i.e., the discovery
of the impact of the social characteristics upon educational outcome,
will be frustrated so long as we continue to accept available documented
data without a plausible theoretical basis for selection.

Applications to the Stratification of Schools (Johnson, 1£67)

The Central iiidwestern Regional Educational Laboratory (CEMREL)
exists for the purpose of helping to bridge the gap between research and
discovery and diffusion ond improvenent in the classroom in connection
with a region which includes portions of Kentucky, ldissouri, Tennessee
and Illinois. The Laboratory's concern is to develop resecarch designs
especially epplicable to educational research and developuent efforts
occurring at the multi-state or regional level. Its primary aim is the
developnent of a stratification of all the sub-units of regions in the
fashion discussed in the Wiley presentation. The most promising solution
at present involves a modification of the analytic procedures and sampling
methodology originally developed by the Wisconsin group. The data con-
sidered relevent include "factors" derived from all characteristics which
can describe units, and are available in part through the state depart-
ments of education and on the national level., It is anticipated that
regional stratification on the county level will allow stratification on
the district and, eventually, school levels. The research designs
developed will be applicable to field projects which will impiement
curricula: through pilot studies in selected schools.

The uass of data, the large number of variables and indices, con-
sidsred relevant to the CEMREL project suggests that a theoretical basis
of selection may be necessary. A counter-suggestion, however, is that
the important practical aim of the project is to provide adequate guides
at any moment for educational decisions, hence the justification of the
stratification developed is not in question, end conceptualization, 2
long-teri: scientific process, may be kept at a minimum. The iwmportant
point is that the data cannot be obsolete if they are to be useful. Dat:
obsolescence night be alleviated, for instaence, at the county level by
introducing a constant of dating of inform.ation and stratification ints
the syster,




Applications to Size and Hon=Dollar Costs of Secondary Schools
(Wakefield, 1267)

A specific problen about the comparative costs of expanding an exist-
ing high school and building a new one to meet enrollment demands has led
to the exploration of the general problem of the relation of quality to
size in secondary schools. Quality uight be determined, as it usually
is, by econonic factors, or by so-called non-dollar productivity, which
may consist of a set of complex variables.,

The present investigation began with the ideal that, given a number
of indicators and a notion of the desired productivity in a particular
community, one nmight be able to determine the appropriate high school size
under those circumstances. Changing situations and conszquent productivity
expectations could probably be treated as operational problems, One
could, for instance, adjust structural flexibility to population flux
prognoses, An unique aspect of the investigation has been a concern for
compdsite variables, ox qualities, rather thaxstratification. The project
has been restricted to readily available data due partly to considerations
of immediate utility and clientele expectations and partly to discover
the utility of existing data in practical decision~making. Two diverse
«tatee with extensive available educational data were chosen for study
in this first phase of the project.

The methodology consists of the determination of variables, or
principal component scores, by interrelational groupings of the original
data, factorization of these scores by image analysis and rotations,
regression analyses with the iiage factor scores, and, finally, graphical
and tabular summarization of the results,

An advantage of the arrangement of data used may well be the greater
possibility of evaluating the reliability of ccmposite variables than of
simple variables. The aggregation of ltems demanded at most levels of
the methcdology will presuppose well-developed theoretical formulations
or commitments which will be capable of testing. The decisions about the
selection and naming of variables and factors which determines the out-
come of the strly must be done on an a priori basis.




CHAPTER 3

PLANS AND METHODS OF INVESTIGATION

In Chapter 1 it was stated that the ultimate aim of reseaxch of
the type conducted in this report is to create an algorithm for
designing schools. Inputs of the algorithm will be the quantitative
values an adninistrator might choose for manipulation, such as the
size of the building, and outputs will be the qualitative values of
the dependent variables, such as pupil achisvement. In essence, the
algorithu will enable the educational planner to compute the effects
of different combinations of independent variebles on the type and
degree of transformation induced by his school-to-be.

The school will thus be viewed as a transformer, accepting 2
variety of inputs and accomplishing various designable transformaticns
before divulging its output.

For any real transformer a tetrad of relevant information can be
described: (1) input data, (2) data concerning the transformer itself,
(3) output data, and (4) data relating the transformer to its environ-
ment. The design of the transformer will consequently be dependent
on amassing data which adequately describe the characteristics of the
input and environment. The design also requires data describing the
output characteristics, for the success of any proposed transformation,
by definition, demands a comparison of output and input.

A prerequisite for the study, then, was data which accurately
characterized the input, output and environment. However, data alone
will not establish the design algorithm; there must be an underlying
theory and s=t of definitions to meaningfully relate the data to
categories for design.

Establishing a thecry-and set of definitions concerning design
problems had to be another goal of the research.

The final goal was to generate a mathematical methodology for
relating the date to the theory and definitions established. To
test the methodology, two states with extensive educationsl data banks,
Iowa and Florida, were initially selected for examination.

[ In Section A of this chapter the methodology is discussed more
completely;in Section B a survey of various environmental factors
which summarize the educational climate extant in the 48 continental
states is presented; in Section C the types of input and output data
available in 24 states are indicated; in Section D the problems
encountered in trying to order the Florida data are explained.
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&#. Sequence of Operatlons

Three phases of siiultansous research were undertaken. Phases 1
and 2 concerned attempts to relatel existing input, output, and
environment data to a common unit. This process was basically the
same as the coumon-denominator method for relating different fractions
to the same base. For this research, the common denor:inator for all
data was defined as the school. The methodology and plans for investi-
getion sre summarized in Figure 3-A-l.

The major sources of the data needed were the United States Census
Bureau and the state departments of education. The source data required
speci.cl preparation for analysis; much organization end interpretation
had to be made before the structure and substance of the content of
the census and educational dato banks was apparent. The data stored
in the educational data banks were sifted and then indexed in order to
facilitate the definitional clustering which was part of the methodology.

The census data had to be related to school districts; the Census
3ureau divides communities into sectioms, the boundaries of which are
seldom coterminous with school districts. All data, however, had to
be related to the school. Therefore, a uwethod was devised to determine
the unit-by=-unit correspondences between census and school boundaries.

The third initial phase of project activities involved organizing
and indexing relevant results of relevant previous investigations; the
concerns of preparing the theoretical franework involved the cream of
several different scientific domains. liuch of the inforu:ation
gathered for this effort has been summcrized and presented in Chapter 2.

B. Burvey of Forty-Eight States: Educational Climate

As explained in the introduction to this chapter, Iowa and Florida
were selected as the states on which the developed methodology was to
be tested. These states were selected because it was believed their
educational data banks would allow the most input, output, and environ-
mental data to be examined., However, a discussion linited to just Iowa
and Florida might also be limited in application. To determine some
of the general aspects of the variation in educational clinate in more
states a survey of the forty-eight contiguous states was made,

The presentation of the survey which frllows is divided into
four parts. First, nine theoretically defined constructs hypothesized
to be related to educational climate are presented and notes are made
on how thzy would ideally be measured. Second, a clustering of avail-
able demongraphic and school data into categories corresponding to the
constructs is presented. For each cluster, a composite score was
produced for each state; the enpirical analysis into composites is
shown to lead in some cases to revision of the construct definitions.
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Phase 1 Phase 2
Acquiring and analyzing Studying and testing
the contents of the of various schemes
data bank descriptions for reconciling
and selecticn of the hierarchial and
data to order. disconsonant units.
Obtaining and reorgan- Determining the unit~
izing the data bank by-unit correspondences
fiies and production between census and
of the fi.al indexes school borndaries.,
of data items. L : ,

\ ¥

Tranoforming all data
into a common (school)

set of units.

Compositiug the input
data according to the
theoretical categories.

4

Image analyzing the
composites.

4

Regression across
the image factors.

Phase 3

Surveying and
annotating and
indexing the relevant
literature.

\4

Synthegsis of a theory
of the relationrhips
between school size
and productivity.

\4

Determination of the
adequacy of the
available data for
measuring according to
the defined theory.

J

Figute 3-A-l Sequence of project activities
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Third, the facztor struclur:z od the composite scorzas is pr:sented and
interpretei. Fourth, the factor s:ores derived frca the factor
structure are prescnted in various forms which affect stratifications
of the fortye-eight states. These stratifications are used to provide
a context for the secondary school qualities of Iowa. (For purpose
of completeness, the context of Florida is also considered, although,
as explained in Section D below,the Florida data wes not analyzed
extensively.

Definitions and Ideal Indicators of the Constructs

Hine constructs were defined, partly logicelly and partly by
consideration of possible data sources. Situztion, Needs and Innova-
tion, and iiotivation and Ability were the three superconstructs from
which the nine constructs were developed.

BEducational Situations of a state refers to the educational process
as it presently operates in the state. Ideally, one would consider
measures of pupil input such as fanily background, natural ability
(IQ, etc.) and elementary school achievenrent. In addition, compar:isons
of high school curricula and measures of nupil output would be desir-
able. No data, however, were availablz in couparable forn for all 48
states and four more prosaic ineasures were used-~teacher quality,
school size, state control, and funding. Teacher Quality refers to
the ability, training and performance of teachers. A measure of teach-
ing perfornance such as correlation betwean pupil ability and pupil
achievement would be best, but this is not available. A second desirable
measurs would be a comparison of teacher training such as the numbar of
university credits pex teacher. However, this is not obtainable due
to the different criteria for teacher accreditztion used by each state.
School Size refers not only to the nunmber of pupils, but also to measures
of departmentalization and specialization. The number of secondary
school departments and the number of secondaxy school courses offered
are exa~ples., However, comparative dGata on these measures has not
been collected. State Control refers to state regulation of textbooks,
courses, and teacher qualifizations. Thz number of high school courses
required by the state and the number of standardized tests employed
vay represent reasures of state regulation. However, there are few
such data comparing regular secondary school curricula. Funding refers
to the degree of loczl, state, and federal support for education. A
~easure of solvency such as the school district indebtedness ratio
is desirable. However, the best that can usually be obtained is a break-
down of educationzl funds into federal, state, and local sources.

Needs and Innovation refers to inferences about the present and
Zuture problens of the school systam. The expansion and shift of
population in a quantitative sense leads to crowding certain areas au.d
relative underpopulation in others. This cltange involves the destruc-
tion of former secondary schools and the building of new ones which
are generally larger. During the period of transition, overcrowded and
undercrowded schools exist. The qualitative shift of population to
urban areas and especially of non-wnites to Northern urban areas has
more than added to the school population; it has added problems of a
lower incone group from families of a lower educational level., The
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opposite situation is the continued existence of secondary schools

in population-depleted rural areas with attendance difficulties of
maintaining a varied curriculum and a good teaching staff. Two con=
structs are defined. Quantitative Population Change refers to popula-
tion expansion in numerical terms; one is interested in ascertaining

the potential number of secondary school pupils. Qualitative Population
Change refers to the changing composition of the population in terms

of racial, urban-rural, and occupational differences. It is best
indicated by measuring socio-economic and urban-rural heterogeneity.

Motivation and Ability refers to the desire and ability of the
population of the state to improve education, liotivation is best
reflected by the community's interest anc participation in educational
affairs. Support of school bond referenda, percent voting in school
?oard elections, and PTA membership are all examples of community
involvement., However, we are not able to obtain this information
uniformly and must use two less desirable indicators of motivation:
Social Responsibility and Educational Attainment. Social Res onsibili
refers to the proven interest in group action as reflected by voting,
contributions to charity, zmount of unionization, and degree of
insurance coverage. Educational Attainment refers to the educational
level of the community and its reflection in types of occupation.
Ability to Pay refers to both wealth and other sources such as non-
public schools that are used to defray public educational expenditure.

The constructs are summarized below:

Construct Definition _ Ideal Indicators

1. Teacher Quality The degree of ability, 1. Correlation between
training and perfor=- student achievement
sance of the teaching and pupil ability.
staff.

2. Number of university
credits per teacher.

2. Schocl Size The size, departmentel- 1, Number of extra-
ization and specializa- curricular activities.
tion of secondary
schools. 2., Number of courses

offered per secondary
school.

3. State Control Control by state of 1. Degree of state con-
various aspects of trol over teacher
education. accreditation.

2., Amount of state con-
trol over educational
curriculum,
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consiruct
4. Funding

5. Guantitative

Population Change

3. Qualitative Popu-
lation Change

¢ m——

7. Social Respon-
sibility

8., Educational
Attainzent

¢, Ability to Pay

vDefinition

The money spent on 2du-
cation as derived from
state, local, and federal
sources.

The change in popula-
tion through birth and
migration and its eifect
on public secondary
school enrollment.

The changing composition
of the population in

terms of racial, urban~-

tural, and occupational

differences,

Interest and involve-~-
ment in civic and
commmity affairs,

The educational level
of the populzation.

The potential monetary
resources available to
the community for
education.

3.

1.

2,

2,

1.

2.
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idaal iadicaiors

Indebtedness rat: o
(ratio of school deot
per school district
valuation)

Per-pupil expenditure
from federal sources.

Per-pupil expenditure
from state sources

Potential nuuber »oi
secondary school
pupils.

Percent of over-
crowded schools,-

Socio=econounic
heterogeneity of
potential secondary
school enrollment.

Urbanerural hetero-
geneity of potential
secondary school
enrollient.

Percent voting for
school board memberc.

Percent voting for
school board refer-
endum,

Percent belonging to
PTA,

ledian yrs. of
education.

Status inconsistency.
Wealth of state

Non=public sources of
educationzl funds.
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Indication of the Zonstructs

Direct measurenent and, in fact, i¢eel indication were not nossiole
because of lack of data. Instead, several indicators were gathered for
each construct and a composite score was derived by the rnethod of
principal components. Data from the period 1558=52 were found to be
nost readily available and were, therefore, preferred. The titles of
the indicators are given in Table 3=B=} grouped by construct and with
orincipal couponent loading. The principal component analyses were
perforued within clusters. In some cases the principal components analysis
suggested a revision of the definition of the construct. In the paragraphs
which follow, the indicator composition of each cluster is explained and
rationalized and any revision of constructs is described.

Six indicators were gathered for the construct, Teacher Quality.
These were average teacher's salary, proportion of male teachers, pupil-
teacher ratio, supervisors and departme:n: neads per pupil, guidance
counselors per pupil, and librariams pev »upil. The average teacher's
salary aight be regarded as an indirec: ialicator of teacher guzlity since
hisher pay should attract better qualified tozchers. Howz2ver, s2laries
are to a large part deternined by factors unrelated to teacher cuality.
The proportion of male teachers may, likewise, be related to teacher
quality. GFiale teachers tend to be younger, are more apt to seek higher
degrees and increased specialization, and are more involved in extra-
curricular activities, especially in athletics. The pupil=teacher ratio
uight be expected to correlate highly with teacher quality since smaller
classes are felt by many persons to be more effective places in whichk
to teach. The number of supervisors and department heads per pupil,
nuaber of guidance coungelors per pupil and the nunber of librarians per
pupil are indicative of departmentaiization and a more specialized teach=-
ing staff. The construct of high teacher quality is positively correlated
with average teacher's salary, percent of male teachers, nuuber of depart-
ment heads and supervisors per pupil, and aumber of guidance counselors
per pupil. It is negatively correlated with pupil-teacher ratio, which
means that a low or favorable pupil-teacher ratio is positively correlated
with teacher quality. It is also negatively correlated with the number
of librarians per pupil. The variation in state accreditation of secondary
school librarians and the existence of substandard librarians in many
states might account for this negative correlationm.

! For the second construct, School Size, five indicators were chosen.

‘ They include the percent enrollment in scall secondary schools, the per-

" ... cent enrollment in mediun-sized secondary schools, the change in the
number of secondary schools, the number of additional classrooms needed,
and the number of excess secondary school pupils. The enrollnents in
small end in nmedim-sized secondary schools are a reflection of specializa-
tion and departmentalization since larger schools tend to be more specialized
and offer o wider range of courses and a greater nunber of extra=-curricular
activities. The change in the nuuber oi secondary schools is an indication
not nerely of construction, but also of consolidation. Secondary schools
recently built tend to be larger while older schools which are being
torn dowm are mainly sunaller ones. The last two indicators, the number
of additional rooms neecded and the number of excess secondary school
pupils, are both indicators of crowding. Crowding often creates school




1. Teacher Quality

+84 Average secondary school teacher's
salary :

+62 Percent of male teachers

+76 Supervisors per pupil

+84 Guidance counselors per pupil

-42 Pupil-teacher ratio

-64 Librarians per secondary school pupil

’
School Size

=90 Percent enrollment in small secondary
schools '

+89 Percent enrollment in medium-sized
secondary schools

+68 Change in number of secondary schools

=11 Additional classrooms needed

+03 Excess public secondary school pupils

State Control

+62 Number of state-required courses
+79 Number of state-recommended courses
+82 Number of state-guided courses

Fund i.ng

-42 Percent state funds
=70 Percent federal funds
83 Per capita state educational expendi-
ture
08 Percent spent on education
-45 Percent spent on public welfare
93 State educational expenditure per

pupil

9. Ability to Pay

TABLE 3-B-1

CONSTRUCT INDICATORS AND PRINCIPAL
COMPONENT LOADINGS

M

5. Quantitative Population Change

+92 Per capita income
+24 Change in per capita income

-93 Poverty

+71 Percent in non-public secondary

+84 Population increase {
+82 Population mobility

+70 Birthrate

-22 Population under 15 years

+85 Change in public secondary school pupils

+48 Percent of population under 15 years old

Qualitative Population Ci

+39 Net migration white population

+81 Net migration non=white population

-62 Percent Negro

-51 Change in urbanization

+80 Percent urban

-08 Percent engaged in manufacturing

-09 Percent of technical and professional
workers '

Social Responsibility

+64 Percent voting

+89 Percent covered by hospital insurance
+73 Expenditure for parks

+78 Amount raised by community chest
+87 Membership in AFL-CIO

Educational Attainment

+89 Percent with 4 years of high school

+82 Percent with 4 years of college

+90 Median school years

-69 Percent illiterate

+71 Number of doctors

+77 Number of psychologists

+85 Number of technical and professional
workers

+59 High school graduates

school

-08 Change in non-public secondary school

enrollment
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shifts and adversely affects many of the benefits of large schools, €.8¢,
extra-curricular activities. The construct which is determined through
the indicator intercorrelations is larger school size. It correlates
positively with the percent enrollment in medium=sized schools and the
change in the number of public secondary schools. It is negatively
correlated with percent enrollment in small secondary schools. It is
not related to either of the crowding indicators and, therefore, the
construct is that of size rather than utilization of facilities.

The third comstruct, State Control, consists of three indicators ==
aumber of state=-required courses, number of state-recomnended courses,
and number of state-guided courses. Unfortunately, no couparative data
are available on state control over the established secondary school
curricula., The indicators are for state control over new courses such
as driver education and conservation which vere innovated as of December,
1055. No new data were available on a comparative basis and reliance
on old data of a more restricted nature would have limited the value
of these indicators. In the absence, then, of better indicators these
are used. The indicator intercorrelations are high and the construct
measures state control over education.

The fourth construct, Funding, consists of six indicators - percent
state funds, percent federal funds, per=capita state educational
expenditure, per-pupil state educational expenditure, percent spent on
education, and percent spent on public welfare. Both per=-capita and
per-pupil state educational expenditure reflect the actual amount spent
by each state on education. In addition, the per-pupil state educational
expenditure when compared to the per=-capita expenditure takes into
consideration the burden borne by non=public education. The percent of
educational funds from federal and state sources is related to solvencye.
Greater federal aid is associated with need and is indicative of a lack
of resources from state and local sources. The percent spent on education
and the percent spent on public welfare are related to gacrifice and the
willingness of a poorer state to divert more state funds into education.
The coustruct turns out to be educational expenditure and correlates
posit:icly with per-pupil and per-capita state educatioaal expenditure
and neruftiveliy with percent federal funds and to 2 lesser extent with
percent state cunds. This indicates that in states with high educational
expenditure a large part of the funds comes from local sources. There
is no correlation between the construct educational expenditure and the
percent of state funds spent on education and there is a small negative
correlation with the percent spent on public welfare.

There are six indicators of the construct, Quantitative Population
Change. They are populstion mobility, percent of population under 15
years of age, birthrate, and change in number of secondary school pupils.
All these indicators reflect the potential secondary school population
and its location., All are positively correlated with the construct
measuring population increase.

There are seven indicators of Qualitative Population Change. These
include net migration of white and non-white population, percent Negro,
percent urban, change in urbanization, percent engaged in nanufacturing,




and percent who are technical and professional workers. The net nigra-
tion of white and non-white population indicates a differential popula=~
tion change which is reflected in different educational needs. This is
likewise true of the percent urban and change in urbanization. The ‘
percent Negro, percent engaged in nanufacturing and percent who are pro-
fessional and technical workers reflect the heterogeneity of the
population. The construct correlates positively with net migration of
non-white population, percent urban, and to a lesser extent net migration
of white population. It is negatively correlated with percent Negro and
change in urbanization, The revised construct is, therefore, found to

be a measure of urbanization,. ;

The construct, Social Responsgibility, consists of five indicators - |
percent voting, percent covered by hospital insurance, expenditure for
narks, anount raised by coumunity chest, and membership in AFL-CIO. A
more civic-oriented and socially responsible community as measured by
the above indicators would be more likely to show interest in its edu~
cational system. The indicator intercorrelations for this construct
indicate a high positive correlation with all of the above indicators.

The construct, Bducationzl Attainmment, consists of eight indicators
divided among educational level and occupational level of the population.
These include percent with four years of high school, percent with four 1
years of college, median school yeaxs,percent illiterate, number of
doctors, number of psychologists, percent of professional and technical
workers, and number of high school graduates. Educational Attainment
may reflect community interest and involvement in educational affairs
since a more highly educated and literate population will more likely
strive for better education., The indicators have high intercorrelations
(positive, except for percent illiterate) and the construct measures
attainment.

The final comstruct, Ability to Pay, consists of five indicators:
per-capita income, change in per-capita income, poverty, percent attending 3
non-public secondary schools, and change in non-public school attendance. i
The p.r-capita income, change in per-capita income, and poverty indicate
the wealth of the community which inposes linits on the funds available
for education. The percent in non-public secondary schools and change
in non-public secondary school enrollment reflect a source which takes
away some of the burden of public education. The indicator inter-
correlations are highly positive for per=-capita income and percent enroll-
nent in non-public schools, and highly negative for poverty. The construct
measures the ability to the state to pay for its educationzl system.

Factor Structure of the Composite Scores

The composite scores for the clusters are to be considered more
fundanental than the indicators on which they are based. But they are
considered to vary in a multivariate interrelationship. Therefore, a
principal componenrt analysis vas per<ormed on the nine composite scores.
The intercorrelations, principal component loadings, and variamax loadings
ore presented in Table 3-E- 2. To deternine the varimax loadings, the
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TABLE 3-B-2

INTERCORRELATIONS AND FACTOR STRUCTURE
OF THE COMPOSITES

Correlations
] 2 3 4 5 6 7 8 9
] 100 60 02 +78 04 78 68 77 21 3
2 60 100 05 +45 24 61 50 63 64 ‘
3 02 05 100 +15 -01 1 27 18 16 :
4 -78 =45 -15 100 -04 -62 -74 -78 -81 |
5 04 24 -01 +04 100 01 -30 21 04
6 78 61 11 +62 01 100 65 69 80
7 68 50 27 +74 -30 65 100 62 78
8 77 63 18 +78 21 69 62 100 81 ‘?
9 91 64 16 +81 04 80 78 81 100 |
i
Principal
Components Rotated Components
1. Teacher Quality +92 93 =01 -07
2. School Size 472 73 31! -04
3. State Control +19 07 -00 99
4. Funding 87 +86 =05  +13
5. Quantitative Population Change +06 04 97 01
6. Qualitative Population Change +85 86 -01 01
7. Social Responsibility +82 81 -39 24
8. Educational Attainment +88 87 21 14
9. Ability to Pay 196 % -0 09
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three unrotated couponents corresponding to latent roots of the corre-
lation matrix which were greater than or equal to 1.0 were rotated.
The principal component and the three rotated couponents are described
in the following two paragraphs.

The principal component, as noted on Table 3-B-2, correlates
positively with all but composites 3 and 5. There is a high positive
correlation with Teacher Quality, School Size, Funding Qualitative
Population Change or Urbanization, Social Responsibility, Educational
Attainment, and Ability to Pay. A high score would seem to imply a high
quality of secondary education both in terms of ability and of performance.

There was no oorrelation between the principal component and the con-

structs of State Control and Quantitative Population Change.

The first rotated component is essentially the same as the principal
component, and might be surmarily termed Quality of Secondary Education.
The second unrotated component consists essentially of composite S5,
Quantitative Population Change or Growth. A high score on the factor
should imply o great increase in population and a consequent need for
change in the secondary school system. The third rotated component
consists essentially of composite 3, State Control. As mentioned above,
there were no data available on a comparative basis for reguiar secon=
dary school curricula., The data used were old and were related to
special recently-introduced courses such as conservation, atomic energy,
and driver's education., As a result, this third component was not used
since it did not give a complete and accurate picture of state control
over education,

e

Stratification in the Context of Iowa and Florida

The scores for each state corresponding to the principal component
and to the three rotated components were computed. These scores provide
a neans of stratifying the 48 states. The first stratification is non-
dimensional and consists of the ordered list of principal component
scores. A diagram containing the ordering is presented in Figure 3-B-l.
The divisions between north and south and between urban and rural with
regard to educational quality are noteworthy. lNoreover, the highest
educational quality is found in big-city states from the urban north,
followed by the urban midwest and west, the rural midwest and west
(including the rural northeastern states of iiaine and Vermont), and
finally the predominantly rural south and border states. Of the ten
states with the lowest educational quality, eight are southern and two
are border states,

As previously explained, the third rotated component was difficult
to interpret. The data on which it was based were older and of a special
nature. However, the second factor is clearly interpretable as ''coming
needs: and a bivariate stratification with rotated factor 1 provides a
more detailed stratification of the states. This is presented in
Figure 3-B=2. The second factor, Population Growth,interpreted in our
context as "coming needs" does not fit into any regional or urban-rural
pattern as does the first factor Educational Quality. Examination of
the graph in Figure 3-B-2 reveals that one quadrant is virtually empty.

- l:. Z;. -




-25 20 1.5 1.0 -0.5 05 1.0 1.5 20 25
ettt e e ———

Ve o o~ JcCalifornia
T T . Connecticut
v T T T T T New York

f*- o . _1New Jersey

g:,” 7773 Massachusetts
o771 I1linois
E:'t:':? Washington
?’:“ o ] Delaware
«_4 Michizan
L-M .4 Rhode Islnnd
—"""3 Colorado
‘"L.:"—f—tw:] Nevada
, 71 Oregon |
'f""""m Pennsylvania 1

v WOSTNY

' e 3 Wisconsin
: o ..A,J New Hampshire
: . ...} Ohio 3
i1 Utah
... 4 Minnesota
1 Arizona
L3 Indiana
.1 Wyoming

~..4 Maryland

i 3 Vermont 3
Florida ‘
Montana
Maine
Kansas (
Iowa ‘
Missouri
Nebraska Ei
New Mexico [
Tdaho E_3
Texas & :

North Dakota Fi——.. . 4
Oklahoma £ .. ..

South Dakota i
Virginiak . . 3
Louisiana ke.o .. . ... 1

West Virginia b o 4
Tennessee E . ___ 2
Georgia kv

Kentuckys.. .. . . . .1

North Carolinab .~ ~ T T

r Alabama 77T
South Carolina be e o . T
Ar&ansasf AR N

Mississippi & — ; -

Figure 3-B-1

E Stratificaiinu Bosed on the Principal Component




FACTOR 1

*2.5
+2.0
Copn
NY
A Calif
Mgss N .J 1.5
R
" . "‘.o D.el
llinois Wis Mi Nev
: Mich Oreg Wash Colo Lt
Penn *
* .. NH-
Ohio +0.5 Ariz.
, lm.i Mign Utah
. . e A
-2,0 1.5 -0 Paine o4 Kan 0.5 1.0 1.5 2.0 z_.sgr.
L} L L] L | Man' L] [ ] L ] LB L]
Mo  Neb . Fla- NMex:
Texas ~Idaho 2
+-0.5
Okla. SDak
N.Dak LO
$1.0 Va
WVa
Tgnn
Ky  NC G:h-l.s
‘Ala
*SC
42,0
Ar .
rk Miss
-h-z.s

Figure 3-B-2
Stratification Based on Rotated Components 1 and 2

{1st rotated component: quality of secondary education "\
E;,‘an rotated components: quantitative population change ‘,

f ~46-




Practically no states whick have had a rapid population growth also

have very poor secondary school systeas. Growing areas almost all have
average or better education in terms of the constructs representing
ability and performance. Iowa and Florida are about in the middle and
are together in the univariate stratification on general quality

(Figure 3-B~1). Iowa's position with respect to Educational Quality is
similar to other rural midwestern states, while Florida shows a better
quality of education than other southern states. With regard to
Population Growtn and "conming needs" the two states are far apart (Figure
3-B-2)., Again Iowa's position is similar to other states of the rural
midwest vhile Florida's phenomenal growth is much greater than that of
any othcr southern state. With regard to the nation as a whole, Florida
and Iowa tend toward the middle with respect to Educational Quality. In
regard to “coming needs" those of Florida well exceed those of the nation
as a whole while Iowa's are substantially below the median.

This analysis suggests that Iowa and Florida do not represent a
wide range of educational quality; they do represent states with a great
difference in population growth and, therefore, different emerging needs
and problems, This condition relates directly to the problem of high
school building and size. In Florida where a large building program
is in progress, the optimum size of a high school is of crucial importance.
I2 Jowa the problem s one >f retaining good education in areas of pcrula-

tion stability. The metkodology developed in this project is intended to
shed lignt on how both problems can be handlel.

C. Automation of Educational Data

The educational data--i.e., the data concerning pupils, teachers,
schools, and school districts--were to be obtained for this research
from the state departments of education in Iowa and Florida. The project
was restricted to the use of data already available in machine-readable
form and was, in part, a test of the utility of such data in providing
educationally meaningful research results. An evaluation of the utility
of the data obtained from the Iowa Department of Public Instruction is
presented in Chapter 5. A parallel line of interest concerns the
degree to which such data are available throughout the natiom. It is
important to the eventual extension of the presenrt research to ask
where else such data are available, Two presentations arc made in this
section which are intended to answer that question.

To encourage states to collect and store educational data, Congress
included jn the National Defense Education Act (NDEA) of 1953 a section
providing funds to state departments of edvcation for imprcving their
statistical services (Section 1009, Title X). Upon approval of a
proposal for collecting such data, a state could receive up to $50,000
in each fiscal year, provided the federal funds were match>d. Figure 3=C-1
fs found in “State Plans for Improving Statistical Serviccs," U.S. Depart-
ment of Health, Education and Welfare, OE-20028, Bulletin 1961, No. 16.

It indicates thk> dollars allocated for educational zutomation in fiscal
year 1960 and thus the relative degrees to which the state departments

of education were at that tize moving toward the storage of educatisnal
data. States which are high on the list may be cipected to have rather
complete data, Iowa and Florida are tigh on the list and this corresponds
to the fact that they both now have extensive data banks.
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To obtain more precise and up-to-date information on the availability
of educational data, a telephone survey of 22 states was made in August,
1967. The questionnaire is showm as Figure 3=C-2, A call wvas made to _
the director of data processing in each state or to an individual possess-
ing a sinmilar title. He was requested to indicate which gsecondary edu-
cation data has been stored in a central facility. He was also asked
whether the data were stored in machine-readable form--i.e., on punch
cards or magnetic computer tape, Items of the data in the survey
include typical information about pupils, teachers, schools and school
districts.

A tabulation of the results of the survey is presented in Table
3-C-1. The tabulation includes information about Iowa and Florida;
although they were not included in the telephone survey, the information
about them was known from earlier project work. The 22 states in the
telephone survey were selected at random from the 48 contiguous United
States minus Iowa and Florida, The figures in Table 3-C-1 should there-
fore be a good representation of the status of educational automation
across the entire United States. A preliminary observation is that
when data are stored, they are usually stored in nachine-readable form.

A summary of the results appears as Table 3=C-2, This summary
gives for each data item the number of states that have complete data
in machine-readable form. Such data could be input to the kinds of
analysis used in this research. It i3z clear from the table that many
states have detailed information on teachers and many have enrollment
and financial figures for schools or school districts. Several states
have curricular information on schools, Omly one state (Iowa) has
detailed information on individual pupils., This progression is
predictable on the basis of the purposes for which the state data banks
have been established; namely, the state departments have established
data banks in the course of ordinary data processing needs. Since
state departments are usually responsible for teacher certification,
they need detailed teacher information; since they are responsible for
accreditation of schools and for distribution of state funds, they need
enrollment, financial, and perhaps curricular information, With the
exception of statewide pupil testing programs, gstate departments are
usually not responsible for processing information about individual
pupils, so they have had no occasion to include such information in
their data banks, lioreover, in many states the compilation of individual
rupil records at the state level is viewed with considerable apprehension.

-

In summary, although data banks are being built, the information now
stored by the 24 states which were surveyed (except for Jowa) is not
sufficient for the analysis used in this research, since pupil pro-
ductivity is a major dependent variable complex and requires detailed
pupil information, Furthermore, it seems unlikely that pupil data will
soon be available in many states., That development awaits increased
service involvement by the states in the local. processes of scheduling,

maintaining transcripts, and reporting grades,
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Survey of Twenty-four States: Education Automation

The University of Wisconsin is engaged in a detailed analysis of secondary school size in
the state of lowa. In order to understand the context of the lowa daia, we are surveying
other states about how much secondary education uata is stored in a central location and
about whether data are stored in machine-readable form.

This is merely a survey: no request for access to the data is anticipated.

Here is a list of secondary school data items which are stored by some sitates. We should
like to know whether your state does store these data (by schoor) in a central location.
If the answer is yes, we should like to know whether the data are stored for all public
secondary schools (or teachers, or pupils), or for just some. We should also like to krnow
whether the item is stored in machine-readable form--cards or magnetic computer tape.

4

Here is the iist:

STORED MACHINE-READABLE
not at for' for .
all some | all Yes No

a. Pupil grades

b. Pupil test scores

c. Pupils' family
backgrounds

d. Pupils® plens and
aspirations

e. Teacher salaries

f. Teachers' education
and background

g. Teacher years of
experience

h. Teacher assignments

i. Curriculum offerings

i. Number of pupils

k. Number of teachers

O e

. Expenditures i

)|

Figure 3-C-2

Questionnaire on Education Automaticn
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RESULTS OF TWENTY-FOUR STATE SURVEY, INCLUDING
IOWA AND FLORIDA, AUGUST, 1967

Pupil grad:s
Pupil test scores
Pupils’ family

Pupils' plans
and aspirations

Teacher salaries

Teachers' education
and background

Teacher years of
experience

Teacher assignments
Curriculum offerings
Number of pupils

Number of teachers

Expenditures

TABLE 3-C-1

Stored Machine~Readable -
for for not at
all some ! all Yes No
1 2 21 2 1
2 8 14 7 3
1 4 19 4 1 ]
1 4 19 4 1
23 0 1 22 1 !
|
18 3 3 20 1
18 1 5 18] 1 |
7 | 2 5 18 1 | ;
8 2 14 8 2
20 1 3 19 2
21 2 1 22 1
20 1 3 15 6

«5]1=




TABLE 3-C-2

SUMMARY OF TWENTY-FOUR STATES HAVING COMPLETE DATA
IN MACHINE-READABLE FORM, AUGUST, 1967

Category of Educational Data Number of States Having Com-
plete Data in Machine-Readable
form.

Teacher Saiary ’ 22
Number of Teachers 20

; Number of Siudents . 19
Teacher Educational Background 18
Teacher Experience 18

E Teacnier Assignments 17
F Educational Expenditure 16
f Curriculum Offering 8
Pupil Test Scores 2

Pupil Grades 1

Pupil Family Backgrounds 1

1

Pupil Plans and Aspirations
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D, The Data in Florida

The Florida State Department of Education has for the last several
years been preparing an information systen for education, A state-wide
compilation of educational statistics has been made and, as in Iowa,
most of the data have been stored in machiieerecadable form. As mentioned
earlier, it was precisely the extensiveness ot data storzze that led to
the selection of Iowa and Florida as the locales for this research.

They also seemed to provide contrasting demographic characteristics and
educational administrative structures.

The Florida information system has been especially directed at
teacher and school certification and accreditation, Therefore, the data
bank contains extensive information on teacher background and assign=
ments, on school district enrollment and finance, and on school curriculum,
In the course of this research, however, it was learned that Florida data
do not include information about individual pupils., Specifically, of
the 361 secondary schools, 43 have pupil data included in the data bank,
These 43 schools participate in the System for Processing Educational
Data Electronically (SPEDE) which enables school schedules, pupil grades,
and transcripts to be processed and stored in a central facility. For
the SPEDE schools, the pupil data are as extensive as in Iowa, but for
the non~SPEDE schools, there are no individual pupil data available,

The lack of complete pupil data in Florida necessitated a halt in
the Florida analysis, while the original plans and methods of investi~
gation continuad to be applied t6 Iowa., It was concidered of interest,
however, to coipare the general characteristics of the 43 SPEDE schools
with the 318 other schools. The results of this comparison established
that the SPEDE schools could not be regarded as a representative sample
of the population and, consequently, that analysis of them could not
have been genecralized to the entire state,

In Table 3-D-l a list is given of 32 variables identified in the
67 counties of Florida., Tha variables were estracted from the U.S.
Censu:~ bureau City/Ccunty Data Book (1962). The 32 x 32 correlation
matrix of the variables was computed on the basis of the 67 counties.
It was factored according to Harris's (1962) modification of Guttman's
(1953) image analysis, and the factors were rotated according to Kaiser's
{1958) normal varimax orthogonal procedure. Thke loadings on the five
rotated factors which accounted for the most variance appear to the
right of the variables in Table 3-D-l.

The first factor is readily identifiable as Urbanization; the urban
counties in Florida cre the wealthy, recently-developed areas. The second
factor correlates with per-capita end per=pupil locel schnol expenditures,
and so is calied Educational Experditure., The third factor is called
Youth since it correlates positively with the birth rate and negatively
with medien age. The fourth factor, Tvade Growth, indexes sales and trade
expansion, The fifth factor, Public Wezith, correlates with wholesome
financial circunstances.




TABLE 3-D-1
FACTCR MATRIX FOR FLORIDA DEMOGRAPHIC VARIABLES

_——— — S -
l ! il v \% 5
1. percent urban residence 58 * * =30 -25 5
2. percent employed in agriculture =47 * * 21 * 1
3. percent in one-unit houszs -30 20 * 30 * £
4. median population age 29 * -89 * *
5. median school year completed (adults) 86 * * -22 *
6. percent employed in white-colar occupation 77 * * -21 *
7. percent in labor force (adulis) * * * * * ]
8. percent voted in 1960 election * * 27 * *
9. percent of vote for leading party -47 * * 35 46
10. percent of vote for Democrats =64 * 45 * 27
11. percent non-white -45 * 21 * *
12, percent sound structures 86 * -24 * =20
13. percent overcrowded houses -48 * 54 * *
14. population change 1950-1960 85 % * ¥ *
15. popuiation density 26 * =23 * *
16. in-migration rate 89 * * * *
17. birth rate 21 * 87 * *
18. per-pupil educational expenditure * 96 * % *
19. per=cagita educational expenditure * 97 * * *
20. per=-pupil proterty tax revenue -25 22 * * é5
21, per=-capita total local expenditure * 66 * * 30
22. expenditure=-revenue ratio * * * * *
23. retail sales volume -23 * * 90 *
24. revenue=indebtedness ratio * * * 21 83
25. percent preschool population * * 94 * *
26. percent recent move to new home 89 * * * *
27. percent elementary school population =61 * 61 * *
28. marriage rate * * * 23 *
29. median femily income 81 * 23 * *
t 30. trade growih 1950-1960 -23 * * 91 *
E 31. number of unemployed persons * * * * *
32. percent employed outside county -37 * * * 21

Notfe: Enirics beiween =19 and 19 are printed as "*", and decimal places have been omitted.
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TABLE 3~D-2
COMPARISON OF COUNTY FACTORS WITH SCHOOL TYPE ‘

Factor 1: Urbanization ‘ x2 = 3.8 (N.S.) {
SPEDE non ..SPEDE
High Urbanization 22 212
Low Urbanization 21 106
Factor 2: Educational Expenditure X2 = 8.2 (p < .005)
High Expenditure 16 56
Low Expenditure 27 262
Factor 3: Youth X% = 0.4 (N.S.)
High Youth 18 151 1
Low Youth 25 167 ,
Factor 4: Trade Growth X2 =3.2 (N.S.)
High Growth 17 82
Low Growth 26 236
Factor 5: Public Wealth X2 = 3.4 (N.S.)
High Wealth 8 106
Low Wealth 35 212
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In order to 2valuate the distr bution of the SPEDE schools, strati-
fications of the counties were derived from the factors. For each factor,
the counties were divided at the median into "high" and "low'. The
tabulations appearing in Table 3=D=2 were then constructed. For each
factor, the corresponding -abulation gives the number of SPEDE and
non=-SPEDE schools appearing in counties above and below the median. In
addition, a chi-square was computed to test wvhether SPEDE and non=SPEDE
schools are distributed differently across the factor.

The chi=square for the second factor, Educational Expenditure, is
quite significant, This means that if a school is located in a county
which has had a high rate of educational expenditure, then it is more
likely to be a SPEDE school. This suggests that SPEDE schools have
specizl qualities, for they have a pre-SPEDE history of high educational
expenditure=~i.e., of manifest concern and willingaess for improving
secondavy education. An alternative interpretation is that areas with
high expeaditure have been building new schools, and administrative
innovation is easier to effect in ncw schools. In either case, the
differences doubtless correlate with factors such as teacher quality and
community involvement., The SPEDE schools may not be considered repre=
sentative of the population of schools in the state. Therefore, analysis
of them alon» is inappropriate in terms of the purposes of the present
research.,

The results of this analysis suggest that a stratified sampliag
methodology may well be useful in extending to a national scale the
present research into high school size and educaticnal producuivity.

The choice in such extension is between selecting schools where machine=
readable data are available, thus greatly restricting the generalizability
of the results, and sanpling schools according to a stratification plan,
thus necessitating the generation of raw data.




CHAPTER 4

DETERMINATION AND PREPARATION OF THE DATA

Modifications of a research plan are to be expected but are not |
always reported in sufficient detail to be useful in subsequent efforts. g
In the course of acquiring and processing data in this research project,
several unanticipated developments appeared which called for such
modifications.

Section A contains an account of contacts and relatiouships estab-
lished in the search for data. In Saction B is an account of problens
vhich arose in the processing of educational data. Section C is devoted
to the problems encountered in the processing of census data.

A, Searching for Data

The search for data was in essence a search for persons sufficiently
close to the data who could provide substantive answers to questions of
data availability and format. However, they needed to rank sufficiently
high in the administrative stricture of the system to reduce the number
of persons involved in obtaining access to the data.

In each of the two states, official contact was initially made wvith
the Superintendt:nt of Public Education. With his approval, the person
identified by him as responsiile for data processing was contacted. Through
this latter person, a member of the data processing staff was assigned to
be the liaison with the research staff.

In addition, a separate relationship was established with the U.S.
Bureau of the Census. letters were written to professors of sociology
in each state asking for information regarding any recent analysis or
compilation of relevant socio-economic data in that state.

Several persons were retsined as continuing consultants to the project.
These persons had no direct association with either state. They were
called upon as the need to settle either substantive or methodological
questions arose., Tables 4~A-1 and 2 list the persons contacted and the
data manuals obtained.




TABLE 4-A-1

PERSONS CONTACTED IN THE SEARCH FOR DATA

I. State liaison persons

A. JIowa:

1. Dr. Ralph Van Dusseldorp, Director
Iowa Educational Information Center

2. Dr. E. Gordon Richardson, Assistant Director
Iowa Educational Information Center

3. D. J. Gilliland, Reorganization Consultant
Iowa Department of Public Instruction

k. Professor Lyle Shannon, Chairman
Department of Sociology and Anthropology
The University of Iowa

5. Professor John Hartman i
i Department of Rural Sociology
Iowa State University

B. Florida:

1. Robert Sims, Systems Coordinator
Florida Department of Education

2. Everett Yarbrough, Systems Coordinator
Florida Department of Education

3. Dr. Archie Johnston, Systems Analyst
Florida Department of Education

k., Professor T. Lynmt Smith
Department of Sociology
University of Florida

II. National-Regional liaison persons and continuing consultants
L A. Continuing consultants:

1l. Dr. David E. Wiley
Professor of Education
University of Chicago

2. Dr. David Nasitir
Professor Sociology
Unive—sity of California
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TABLZ 4-A-1 (cont'd)
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5. National-Regional liaison persoms:

1.

2.

3.

Dr. Thomas Johnson, Assistant Director
CEMREL
St. Ann, Missouri

Dr. Charles E. Hall, Director of School Studies
froject Talent

Dr. Charles Bonjean
Professor of Sociology
University of Texas

Herman P. Miller, Chief
Population Division
U.S. Bureau of the Census

Levis J. Conger
U.S. Bureau of the Census

Marshall Turner
U.S. Bureau of the Census

Dr. Byron Munson, Director
Center for Community and Regional Analysis
The Ohio State University

Arnold A. Heyl, Director
Division of Data Sources and Standards
U.S. Office of Education

Dr. Richard Powers, Chief
Operations Analysis Division
Economics Branch, U.S.0.E.
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TABLE 4-A-2

DATA MANUALS OBTAINED

i. lowsz Format Dbook
sontent: £ile documentation for the thirty-eight files

(explained fully in Section B of this chapter).

2. Iowa Educational Data Bank ' .er's Hanual
content: data information revealing some items of

available data.

3. lowa CardPac Administration Manual
content: instructions to principals and proctors for
administering a set of student information forms.

4. Instructions for Completing the Pupil Inventory
content: instructions to students for completiag a
CardPac questionnaire.

5. Iowa CardPac Student Questionnaire Summaries 1965
content: statewide summaries of students responses to
a questiommaire.

6. Instructions for the Iowa Professional Employees Data Sheet
content: instructions for completing a teacher
information form,

7. lowa Educational Directory 1965-56 School Year
content: listing of districts, schools, and staff including
identifying code numbers.

8. U.S. Census of Housing: 1960
Availadility of Published and Unpublished Data
content: information regarding availability of data items
per census umit.

S. U.S. Census of Population: 1960
Availability of Published and Unpublished Data
content: information regarding availability of data items

per census unit.
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10.

11.

12,

13.

U.S. Census of Population: 1$50 Final Report PC(1)-17B
General Population Characteristics for Iowa
content: published tables for the large Iowa census units
giving data on age, race, household relationship,
marital status.

U.S. Census of Population and Housing: 1960
Geographic Identification Code Scheme for Iowa PHC(2)~-17
content: names and code numbers for Iowa census units.

U.S. Census of Population and Housing: 1$60
PHC(1) Final Report for the five SiiSA cities of Iowa
content of each of the five reports: published tables of
data for census tracts,
map of the SiiSA with
tract lines.

U.S. Census of Housing: 1960 Series HC(3)-158
City Blocks of Cedar Rapids, Iowa
content: published tavle of data for city blocks, map of
the city with city block lines.
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B Processing the Educational Data

Both Iowa and Florida possess what is termed here an "educational
datas bank center.'' These centers store and aaintain vast anounts of
data in nachine readable form. In attempting to use these data banks
for research purposes, problems arose due to the nature and activities
of the centers themselves. ''Processing’ was necessary to make the data
usable.

The School Units

Prelude to processing, it was essential to discover the data units,
the entities to waich information ascribed. A school unit is a single
class of organizations or individuals described by educational data. A
study of the lIowa data docunents yielded for Iowa five school units:

County
District
School
Teacher
Student

The units District, School, Teacher, and Student are hierarchical
units and posed no manipulative problens. In most cases, the district
contained only one high school, and in these cases, the district and
the school are equivalent units. In the case of the multi-high-school
district, the school is considered as a school attendance unit (see
Appendix B for more detailed definitions of district and school attendance
units). The district and county are not geographically coterminous, but
since the school is the focus of this research, and since educational
data describing counties was of little or no value, the problem of dis-
consonant units did not zppear within the area of processing the
educational data.

Problems with the Data Bank

An educational data bank ceunter receives its funds from the stete
vhich it serves. Accordingly, the activities of the center are limited
and oriented to very practical and essential applications=--student
transcripts, teacher record keeping, financial accounting, etc. These
are not research applicatiomns.

From peripheral contact with the centers, a simplified model of their
data collection and storing procedures was infarred; this is depicted in
Figure 4-B=1, The source forms, for example, might be teacher personnel
forms. Accompanying the actual forms would be perhaps a general infor-
aation pamphlet meant to inform adrministrators and teachers of the purpose
of the foru; instructions for filling out the source forns might be
contained in a separate manual or might appear on the source form itself.
The completed source foras would be collected and coded on cards, for
exacple. This original machine readable medium contained all the infor-
mation that was coded froi: the forms,

(2=
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Next, transforuations were performed upon the original information:
the order of the itens of information might be slightly altered during
the transformation; items of information night be deleted or recoded; items
of information from two types of source forms night be merged together.
Each transformation was designed for a very specific application, and each
resulied in a second generation medium=-a file, Further transformations
might be performed on and betwean second or first generation media to
produce third generation media, and so forth. What resulted was a diffusion
of items of information and of transformed but equivaleant items into many
files.

Files were documented by data bank center personnel, but the documenta-
tion was minimal and designed for use mainly within the center. The first
problem that arose then, was that no organized information was available
to adequately answer the questions, '"What information is stored? How is |
it coded?”" 1In lieu of the transformations performed, a third question had
to be made answerable: '"Where is a particulaer item of information to be
found?" The remainder of this section is devoted to a description of the |
procedures used to make these questions ansvwerable-=procedures used to make
the data hank usable for research purposes.

The Iowa Format Book

The Iowa educational data bank center had thirty-eight files in its
bank when & request for data information was made. Received from Iowa
for each file was a set of internal documents (see Figure 4=-B-l1). Each
file was documented by several pages including at least an identifying page
and an information layout form. Sometimes included in the set was 2 sample j
of the source forms previously mentioned (see Appendix B, pp. 2-5 for an
example of file documentation). The collection of the thirty-eight file
documentations constitutes what hereafter is referred to as the “Iowa ;
Format Book." The files of the Iowa Format Book were then analyzed for
data content.

The Process of Content Analysis

Through the process of content analysis, data yeremade usable for
research purposes. The analysis was concerned with "identifying" and record-
ing the location of basic informational units contained in a collection of
data. This besic inforuational unit of data is called an "item." For
each item within each file, a Data Item File Sheet was completed (see
Appendix B-Foldout for an examplzs of a completed File Sheet)., The following
infornation was recorded on a File Sheet:

1. The school unit which the item described, i.e., student,
teacher, school, district, or county. This unit applied to
all items within the same file.

2. The abbreviated title of the item as it appeared om the
information layout form.
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3. A '"key~word title" which surmerized the character of the item,
The key=word title included:

a) the school unit,

b) words giving the general nature of the item, e.g., salary
or enrollment, and

¢) specific information about a) or b).

The title would read as an ordinary nominsl phrase. Synonymiza=-
tion within the title without loss of conciseness was desirable.

4, Any further description of the itewm, :
5. The source used for the item's description (the sources we:rz

either the file documentation or one of the information manuals
listed in Section A of this chapter).

6. The coding system for the item if applicable.
7. The source used in determining item six (#6)
8. Physical informatione-nunber and name of file.

Appendix B gives a detailed illustration of the procedure. Over
1000 items were processed in this manner. The File Sheets were ther !
assigned identification numbers and certain parts of the item information
were punched onto sets of computer cards (see Figure 4=B=2). The punched
information for an item is called a "record', and its identification
number, a RECID number.

Indexing the Item Information

Essentially, the Data Itenu File (collection of Data Item File Sheets)
was a library of information pertaining to items of data. 4n index was
necessary in order to locate information being sought. For instance, a
standard book library will have its books identified with a Dewey Decimcl
Systen number, and will have a card catalogue with subject index, author
index, and title index. Without these indexes, the library of books
wculd be almost unusable. An unindexed Data Item File would be similarly
unusuable.

A computer program was developed to automatically produce indexes
from the punched version of the Data Item File. Examples of these
indexes are given in Figures 4=B-3, 4«B=4, and 4=B=5. The produced
indexes served a purposz analogous to that of the standard card catalogue.
Immediate answers to the questions of data availability, coding, and
locations of items were enabled through use of the indexed Data Item File.

1) KWIC index, Figure &4-B-3

The KWIC index is an alphabetical listing of all non-trivial words
(key words) contained within the key word titles of the File Sheets.
"KWIC" stands for Key Word In Context, and each line of the index has
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the key word ceatered within a portion of its original coutext. One line
appears for each occurrence of a key word, and the RECID (record identi- 1

fication number) of the titled item appears to the right of the line,
The full entry can be found by locating this RECID number in the RECID
index, Figure 4-B-5.

A XWIC index lends itself ideally to the clustering of available
data. The researcter may have a theoretical concept ir mind and ideas
as to what might be weasures of that concept. He can instantly find
av: (lable and relevant items of dats by referencing words in the KWIC
iadex that are descriptive of the measure. He msy be motivated to new
ideas for measuring by a directed search through the index. For example,
if information about high school seniors is desired, one could find all
the references with the word "senior" in the title by simply finding the
word, After resding the title segments, one notices that “eraduates"
is also a good place to look for this information.

2) Author index, Table 4-B=4 1

This index gives a list of all the items arranged in order of file
and of physical location within the file. The library card catalogue
author index is anslogous to this index: items ordered by location within
a file are analogous to books ordered by title within an author,

The first line of each three-line entry is the file name followed
by a slash followed by the item's physical location. The RECID again
appears on the right. The second line is the item title, and the third,
the schodl unit.

.

A reconstruction of the Iowa Format Book including references to
complete item documentation was obtained through production of the Author
index,

3) RECID index, Table 4~B-5

This index is ordered according to its record idemtification number,
and each entry contains all the information punched for the item. of
course, the actual File Sheet may be located by use of the RECID number,
and full documentation including coding can be found there.

Selecting the Data

The produced indexes made answerable the questions about availability
of data, coding, and location. A study of the indexes revealed that five
files were exhaustive, i.e., five of the thirty-eight files contained
practically all the information in the bank, These files were requested
and were received from the Iowa Information Center. Four of the five
files were contained op reels of magnetic tape; the fifth, on cards.

Finallzing thc Item File

Since only a sub-set of the entire bank of items was acquired, the
Data Item File had to be modified accordingly and then reindexed. From
the original set of punched Tecords of item information, and File Sheets,
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a selection pertaining only to the files received was made, Certain
additions had to be made since the data received were of a different
school year than were the content analyzed file documents. Other modifi-
cations to provide for a precise physical location of items had to be
included for later prograrming purposes.

The finalized selection of punched card records was then run
through the indexing program, and final indexes were produced,

C. Processing the Census Data

Resolutions to the problem of data and the problem of data units
were brought about through the processing of census data. The first
problem, that of data, was resolved by applying similar procedures to
census data as were applied in processing the educational data (section
B of this chapter). A comparatively small effort was required in this
area of processing, however, since census data ax2 highly organized and
well documented. The second problem, that of data units, was concerned
with bringing data available for census units into consonance with data
available for school units. As was previously mentioned (Chapter 1,
Section C), school district boundaries do not follcw any census unit
boundaries. Thus, transformations had to be performed upon census unit
data to ensble compatibility with school unit data. The "napping"' of
the Iowa school districts provided the basis for this transformation.

Census Units

A complete list of census definitions is given in Appendix A, but
those listed below are sufficient for an understanding of this section,

Counties

The primary divisions of the States except for Louisiana
where the divisions are called parishes and in Alaska where
the data erecollected for election districts.

tiinor Civil Divisions

The primary political divisions into which counties are
divided. Where more than one type of primary division
exists in a county, the bureau uses the more stable division
so that comparable data areavailable from census to census
(school, taxation, election units, etc. are not considered
stable).

Standard Metropolitan Statistical Areas (SHSA)

A unit whose entire population is in and around the city
whose activities form an integrated social and economic
system. Except in New England, an SiiSA is a county or

group of contiguous counties which contains at least one
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city of 5C,JC0 inhabitants or more or “etwin cities™ with

a combined population of at least 50,00C. In addition to
the counties containing such a city or cities, contiguous
counties are included in an SiSA, 1if, according to certain
criteria, they are essentially uetropolitan in character and
are socially and economically integrated with the ceantral
city. Criteria are listed on page vili of PCc(1).

Census Tract ]

Census tracts are small areas into which large cities and
adjacent areas have been divided for statistical purposes.
Tract boundaries were established cooperatively by a local .
comnittee and the Bureau of the Census, and were generally i
designed to be relatively uniform with respect to pspulation |
characteristics, economic status, and living conditions,

The average tract has about 4,000 residents. Tract boundaries
are established with the intention of being maintained over s
long time so that comparisons may be made frorm: census to
census,

Piace

Concentrations of population, regardless ot the existence
of legally prescribed limits, powers, or functions. liost
of the places listed are incorporsted as cities, towms,
vill .~es, or boroughs, however. The larger unincorporated
place outside the urbanized area was delineated and those
with a population of 1,000 or more are presented in the
same manner as incorporated places of equal size.

Enumeration District

A small ares assigned to an enumerator which must be convassed *
‘and racorted scparately. In most cases an ED comtains approxi-
aately 25C houcing units. The boundaries for the ED's for the *
nost part follow such features &c roads, streets, railroads,

~treams, and otiuer clzarly defined lines vhich uay be easily
fdentified by census emmerators in the fi=1d and often do not

couforr: to the boundaries of political umits.

Availabil and Selection of C: Date

Census information is divided in three ways: major subject ficlds,
geographic areas, and retail trade areas (see Appendix A, p. 3). Of the
eisht major subject fields, population and housing data were comsidered
to contain the best selection of items which could characterize a
comcunity.

3ooklets describing data availability were readily obtained along
with other census publications. These are listed in Table 4-A=2, Data
obtainable in the form of magnetic computer tape reels are available at
small census unit levels--enuperation @istricts, census tracts, and minor
civil divisions,

72~
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The data are of one of two types according to the method of
collection-=count data ani sample data. The count data ara based "n a
100% sample while the sacple data arebased on a sample of approx: iately
25%; calculations are conducted by the Censu, Bureau to bring ssmple
figures up to an estiate of total population figures. No sample data
weze tabulated for enumeration districts because of sampling variability
at the level of this smallest of census units. A list of the subject
categories of data items available for count data and for sample data
is given below:

Subjects Available for Subjects Available for
—{ount _Data_ Sample Data

(swailable for enumeration (available for census tract,

district, census tract, minor minor civil division)

civil division)

1., Age 1. Age

2. Household Relationship 2. Class of Worker
3. HMarital Status 3. Country of Origin
4. Race 4, Employment Status

5. Income of Families and
Unrelated Individuals

6. Industry

7. larital Status

8. liarried Couples, Families,
and Unrelated Individuals

9. Means of Transportation

10. Nativity and Parentage

11, Occupation

12. Place of Work

13. Residence in 1955

14. Residence: Urban-Rural,
Farm-Nca=-farm

15. School Enrollment

15, Years of Sciool Completed

So, although the smaller unit was desirable, both sets of data
could not be chtaired for enumeration districts. £c will be seen later
in the mapping of Icwa school districts, a decision vitn large ramifi-
cations was 2t hand in selecting the data. Even tlonigch non-dollar costs
were of main iacerest in the research, actual dollar costs had to be
considered ia the cuurse of research activities. The considerations of
time and cos: nade clear the decision as to uhich units of availability
the data shonld be chosen, The LCD (ninor civil division) and census
tract units wire the only practical choice. tThis cihoice also meant a
wider variety of cormunity data--the entire scope vresented above,

Indexing the Census Data

Along with the magnetic tape reels of actual data, two technical

; memoranda explaining the record layout and content of the sample and
' count data were received. From these two docunents, a census item file

was constructed by completing a census data iten file sheet for each
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item contained on the tapes; the conpleted file sheet contained the
title of the item and its exact physical location on the computer tape.
This information was punched on sets of computer cards and indexes of
the census data information were produced automatically.

The procedures presented so far in this section have closely
paralleled those of the previous section, processing the educational
data. And at this point, with the ind2x refimed, a ‘ijeans of instantaneous
acfessdto snformation concerning both educational and community data
exisgted., .

Discongonant Units

As was stated earlier, the school unit is not geographically cotex-
.yinous with census units. The "disconsonance" is best discussed by
classifying the school district according to multiple or single high
school district, and location of the district inside or outside an SMSA,
Table 4=C-] lists the four cases. The classification is a useful aid to

discussion, but is imperfect since school districts may have area in two or
nore counties and, therefore, be neither entirely inside or <outside an SMSA.,

Case I. Single High School, Non=SiSA

Geographiczlly, high school attendence areas for districts with one
high school umit are equivalent to the district itself. Therefore, the
najor educational data unit in this case is the district. The major
census unit is the township, sometinmes referred to as the MCD (minor
civil division). Figure 4=C-1 represents a section of central Iowa
and exeuplifies Case I. Note that the school district boundaries do
not follow the township lines. The majority of the disconsonance was
of this type.

Mothing was contained in either the census data or the educational
dita to indicate the correspondences between iiCD's and school districts.
iiaps displaying both units had to be g-udied in order to discover pro-
portional correspondences.

Case 1I. Multiple High School District in SkSA

The state of Iowa possesses five SliSL cities, i.e., five cities
within tracted araas. The school district in each of these cities is a
multiple high schooi district. In this case the major educational data
unit was the high school attendance area, and the census data unit was
the census tract. Figure 4-C-2 is a census tract map of Cedar Rapids, lowa
and exemplifies Case II, In most instances, census tracts were completely
contained within cne high school attendance area, but in outlying districts
where tracts became larger, school attendance areas cut across tracts.

Again, maps with attendance areas drawn on them had to be acquired
and studied before proportional correspondences could be discovered.
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TABLE :4-C-1

 CASES OF DISCONSONANT UNITS
| {

T Single High School *  Maltiple High Sehool
District District
3
, Case |. Case IV, 3
' School Unit School Unit i
District Outside = district = high school |
an SMSA Census Unit attendance area
= MCD Census Unit
Figure 4-C-3 = MCD
—
Case lll. Case Il.
School Unit School Unit
District Inside - =district . =high school
;' an SMSA Censu;s Unit attendance area
; = census tract Census Unit
E | = census tract
E Figure 4-C-4 _
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Case III, Single lligh School District in SiiSA

The districts outgide the SilSA city but within the SMSA county were
all single high school districts. The school unit was therefore the
district, and the census unit. the census tract. The outlying tracts
were as large or larger then }MCD's, and Figure 4-C-3 gives an idea of
the relative sizes of the disconsonant areas.

Case IV, Multiple High School District, Non«SMSA

There was only one occurrence of a multiple high school district
in a non-tracted area. The disconsonance was between high school atten-
dance area and lCD., Figure 4=C=) is again useful to understanding the
type of disconsonance if the shaded area is considered to be a single
district with two high schools, 4

A llapping Solution to> the Problem of Disconsonant Units

How can census data be accurately ailiccated to schools or school
districts if the proportional correspondences are not recorded except
in pictorial form? After much deliberation, it was decided that the only
practicable approach to the problem was to establish which census tracts,
towns, cities, townships or parts of them are included within the var-
ious school district boundaries. The cities, towns, and smaller census
tracts posed no particular problem since they were located completely
within the area of the school unit, but the townships and outlying census
tracts because of their size had to be parceled to two, three or four
different school districts., The most obvious basis for splitting up the
townships was that of proportional area contained in the various school
districts. But was this basis justifiable?

Professor Randall Sale of the University of Wisconsin Geography
Department was asked to do some research on this question. Professor
Sale selected three townships in Iowa with widely differing terrain and
had dwelling units plotted on the maps of the townships to test an
assumption that population is a continuous and uniformly distributed
variable, After plotting the areas and studying the relationship between
the terrain and the population distribution, evidence indicated that
defining population on the basis of area was a fair assumption. 1In
other words, one can draw lines through Iowa townships in almost any way,
and the populatiion will be divided in much the same way as the area.

Keep in mind, however, that this method is used with townchips in rural
areas or with census tracts in highly urbanized areas, if partitioning
is necessary there,

The liapping Task

The U.,S. Census Geographic Code Scheme Bookket (Table &4~=A=3,#4)
contained the names and identification code numbers of all the geographic
census areas in Iowa, e.g., counties, townships, towns, parts of towns in

L 4




a township, etc. With the aid of a computer, forms depicted in Figure
4=C=4 were produced, The next step was to travel to Des lioines with thea
forns, study a farrago of school district maps prepared by county super-
intendents, and record the proportional assignments of area (the italic
of Figure 4=C=4). Census tracts for Iowa's five SMSA's were assigned
similarly to high school attendance areas.

More than four hundred townships were apportioned in approximately
one hundred man=hours of work. Local people were trained on the job in
Des Moines and were supervised by a research staff member. The accuracy
of certain of the areal apportionments was questionable, however, because
of lack of definition in some of the maps subnitted by the county
superintendents.

Transformation of Census Data

Basically, two related lists had been compiled: the first was a list
of all the geographic areas in Iowa=-areas which had been assigned to
school districts; the second was a list of actual census data units=-
units for which data were stored on magnetic computer tape.

Figure 4=C=4 is the list of geographical areas and proportional
assignments for Wright Coumty, Iowa. These areas are displayed in
Figure 4=C=5 with school districts superimposed,

The areas preceded by an asterisk in Figure 4=-C-4 are also actual
census data units~--units for which data were stored on tape, The units
were of three kinds:

1f the towmship contained cities or parts of cities of population
2,500 or greater, the units for the towmship were

1) Cities or parts of cities of population 2,500 or greater.

2) The remainder of the towmship, i.e., the township minus 1)
If the township had no large cities, the unit for that towmship
was

3) The entire township.

With these two lists, enough information was present to automatically
determine the census unit composition of each school unit. For example,
from looking at Figure 4=C-4 one sees that school district 594 is composed
of: (see also Figure 4=C-1)

07% of the remainder of Belmond Township
-*100% of Belmond City
+ 22% of Blaine Towmship
+ 30% of the remainder of Grant Township

A computer was programmed to perform a more complicated set of opera-
tions than those indicated above, and the problem of disconsonant units was
finally resolved. Using the results of mapping as a basis for the transfor-
mation, census data were allocated to the proper school districts. A final
computer tape resulted which contained the proper community data to describe
each district,
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CHAPTER 5

SPECIFIC AFALYTICAL AND THEORETICAL TECHNIQUE

In this chapter the particular theoretic constructs and analytic
operations are detailed. In Section A, a theory of the relationship
between high school size and student output is presented; in this
theory, clusters (characteristics, processes, qualities, etc.) are
defined which together manifest a conceptualization of the substantive
problem. In Section B, specific notes are made on how ideally these
clusters m’ ght be measured and on the degree to which such ideal measure-
ment can be realized with the presently available data. Then in Section
C is presented a partitioning and grouping of the available data, as
indicators, into the defined clusters. Finally, in Section D, the
particular empirical operations then applied to the partitioned data
are specified. The results and interpretations of the results of the
operations are presented in Chapter 5.

A. A Theory for Conceptualizing Student/School
Interaction

The theory presented in this gsction is intended to meet two gen<
eral goals: it was necessary to establish a theoretical framework or
understanding of the processes and factors at work in the relationship
between high school size and non-dollar costs, first, inm order to
evaluzte the adecuacy of the data bank contents and, second, in order to
perfcrm actual data analysis. The theory consists of n ~eries of defined
procesces zal chexacterictics which «re ccasidered to he aspects of the
subst: ntive problem. The characteristics aad precesses are éofined in
such ways that a particular school nay be considered to include "high"
or "low" amounts of them: the characteristics and proczsses ultimately
refer to continuous scales. In addition, the theory contains general
causal chains connectinz the characteristics and processes. In terms of
the first goal, evaluatiug the adeanacy of the data bank contents, the
charzcteriscics aud processes defin= areas which should ideally be
measu—able from the data banks. Tn terms of the second coal, setting
up data analysis, the ckaracteristics and processes are vsed as categore
jes around which actual data are clustered, Because of this second
usage, the generic term n.luster" is adopted for referring to the defined
characteristics and processes of the theory.

Because the theory is jntended to encompass the entire substantive
problem, it draws upon many scientific fields of study--for example,
social psychology, gsocial area analysis, educational administration,
and mental testing. The theory is proposed as an ad hoc tool for a
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practicel research problen, and the investigators reclize that it is
n2cessarily: imperfect and that it is not unigue. Two general principles
guided its development. First, there was concern at crucial points in
the theory for describing clusters which related to primary causes of
student growth and for avoiding the use of constructs standardly defined
for the purposes of aduinistrative sicplicity and utility. For example,
the standard financial classifications within which schools operate are
not considered laportant per ge in describing the qualities of a school,
because they affect the students only as secondary causes. The second
principle states that sufficient descriptive complexity must be made of
the aspects of the problem. In certain less crucial parts of the theory,
in fact, the major concern was for sufficient complexity, the hope being
that more meaningful (prircary)clusters were transformationally related
to the defined clusters. (This is explained in more detail later.)

Four generzl areas or superclusters are defined within the theory:
Community Input, School ifediatiom, Student Output, and School Manipulation.
The presentation of the theory is made in five parts. First, the super-
clusters are initially defined and their general causal interrelationships
are explained. Then the four superclusters are presented one at a time.
After the last page of this section there is a foldout page which containg
a large diagram, Figure S-A-1, of the clusters and cluster interrelation-
ships of the theory. It is suggested that the diagram be folded out
while the section is being read.

Overview of the Theory

The unit ultimately under study is that of an individual high school
student, and the process ultimately under study is that of a student's
growth. A student grows in an environment which includes his family,
his peers, his church, his town, and his school. For the purpose of
establishing a theory of a student's growth, four complexes of factors
are identified:

(a) School Hediation, the processes which occur within the
high school;

(b) School Hanipulation, the secondary factors which affect
School liediation;

(c) Community Input, the non-school influences in the emvironment;
(d) Student Output, the effect on the student.

Their general interrelationships are diagrammed in Table S5«A-1, These
four superclusters correspond to the four main boxes .in the foldout.
The arrows connecting the boxes indicate the intertelationships of the
superclusters.

Comnunity Input includes family and home influences and the effect
of pre-high school growth. Thérefore, the characteristics of the communit:
represent input characteristics of the student body in the high school.

-82-




T TR RERTE TR W TR T T T e e T

TABLE 5-A-1

THE FOUR MAIN SUPERCLUSTERS AND THE THEORETIC INTERRELATIONSHIPS

COMMUNTTY

and variation.

A general characterization
is made of community types

INPUT

The community exerts

a continuing influence SCHOOL, MANIPULATION

on the growth of the
students.

The community determines
the input qualities of
the students.

Encompassing the design factors
such as size which can be manip-
ulated directly, but which do not
directly affect student output.

y

itant

SCHOOL MEDIATION

Consisting of processes and ‘Jprocesses.
forces directed at high school
students and of their concom-

The manipulatory variables
affect the School Manipulation

reactions.

The school mediation
helps transform student
input to output.

STUDENT OUTPUT

An analysis is made of the achieve-

> ments, aspirations, and emotional
capabilities for further growth of
the students.
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For exanple, the quality of the elementary schools in a conmunity
influences the initial scholastic abilities of high school students.

But also, the community exerts a continuing and immediate influence on
the students while they ~re in high school. For example, the existence
of a library in a community may influence the academic growth of students.
There are certainly factors in both the initial and the continuing influ~
ence of community which could be considered primary in their effect on
students. Family heritage, elementary education, and community social
process could conceivably be combined and categorized according to factors
which directly affect the nature and growth of a student. However, for
reasons explained later, the Community Input factors are defined rather
independently of student relatedness; communities are characterized
according to demographic variation.

School Liediation is a particular complex of influences within a more
general set of coumunity influences, but the present development of the
theory of School liediation has been isolated and is more exacting.
School Mediation consists of the forces exerted on, or at least directed
at, the student and of the concomitant reactions of the student., A
complete understanding of the relationships between high school size and
student growth depends on an understanding of the exact nature and
strength of the forces and reactions of School ilediation as they differ-
entially relate to school size. The clusters which are developed in
the theory for School liediation are intended directly to represent
processes which primarily cause student growth.

The Student Output of the community and high school are the qualities
of the students that emerge from them. The concern is for the character-
istics of the individual student-~his achievements, aspirationms, and
his emotional stabilitywefor further growth. Because this study relates
primarily to the mediation provided by the school, the outputs associated
formally or informally with the school are emphasized. For example,
ability to perform a job consonant with the opportunities of the community
night be an output. Whether or not a student obtains a job might involve
factors outside the scope of the theory.

The general causal chain of the theory has now been outlined:
Community Input determines' the qualities of the students upon entrance
to school and also exerts a continuing i.iiuence; School Mediation is a
particular influence and is to be examined in detail; Student Output is
the dependent result. The fourth is a complex of potential factors
which are grouped under School lianipulation. In determining how to
design, build, or run a2 high school there are certain variables which
may be manipulated by school administrators or boards of education,
Color of the walls, student/teacher ratio, and number of rooms are
examples. School size, in terms of the enrolluent, is the School lHanipu-
lation variable upon which the present rescarch is focused. It is to be
emphasized, however, that School lManipulation-=and, in particular, school
gsize~-are not considered part of the primary causal chain. Essentizally,
school size does not affect Student Output; rather it affects School
liediation which in turn affects Student Output. It has been necessary
to establish the primary causal chain of Input, iiediation, Output in order
to determine the ways in which size indirectly affects Student Output; in
order to investigate the "non=dollar" costs of size.
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In the rest of this section, the clusters within each of the four
superclusters will be defined. One further general note should be made,
however, on the problem of choice of unit. The theory ultimately is to ;
be applied to schools; that is, the clusters to be defined are to be
measurable for schools, each school having a single value. Yet as
mentioned, the ultimate unit of the theory is the individual student, and
the concern is for forces ex.rted on him and for his reactions and quali~
ties. The unit of application, schools, seemingly has as its "wyalue" for
a characteristic a distribution of numbers across gtudents rather than a
a single number for a school. When this is of concern, as it is for
School lediation and Student Output, two clusters are defined for a
given initial cluster. One describes the mean-level value for the
individuals in a school; one describes the variation of the value across
students. It is assumed that a sufficient description is thus made of
the distribution of values.

Community Characteristics as Input

As nentioned, the Community Input clusters represent two parts of
the causal chain, First, they represent the characteristics of the
student population upon input to high school, for the earlier growth of
input students is carried out within and therefore determined in part by
the community. The wholistic community clusters indicate the distribution
of individualistic student characteristics. For example, a high percentage
of farmers in a comuunity indicates a high number of students aspiring
to be farmers. The commnity clusters are assumed to represent indirectly
the abilities, aspirations, and emoticnal outlook of the students as
they enter high school.* Second, the Community Input clusters represent
the continuing influences of the community, including the family, while
the students are in high school. (School iediation includes continuing
influences of the conmunity which have been segregated for detailed
study.) The community clusters are assumed to indicate such non=-school
factors as family pressures and community activities which help mold the
output characteristics of a student. For example, students may de
distracted from their high school studies by family econonic problems,
their choice of study may be influenced by particular occupational
opportunities of local industries, or cormunity social pressure might
stimulate acadenic achievement. These clusters are given below:

4. Population Dynanics Al, Growth
A2, Youth
A3, Density

B. Population Characteristics Bl. Rural/urban
B2. Socioeconomic Level
B3. Socioeconomic Variation

C. Socialization Characteristics Cl., Social Activity/Involvement
C2. Social iiobility
C3. Poverty Culture

*Compare the clusters defined for Student Output.




D. Economic Structure Dl. Wealth

D2. Industry
D3, Trade
D4. Farming
2. Education Resources El. Archive Usage

E2. Educational Involvement
E3. Educational Attainment

Comaunity Input clusters could conceivably be defined according
to factors vhich directly correspond to characteristics of students and
continuing influences of the community.® Such clusters could be aligned
according to causes of characteristics and influences; parental encourage-
ment toward higher education, parental intelligence, and a student's
activity in comaunity soeial projects might then be clusters, Or the
clusters could be aligned according to the effects of the characteristics
and influences; then cognitive ability, emotional stability, and aggressive- |
ness night be clusters. In the present theory, however, the Community
Input clusters are defined according to "social area analysis" community i
factors; the clusters are not designed directly to represent particular
characteristics of students or particular influences on them, but rather
to characterize the general demographic and social qualities of communities.
This approach was taken because a partitioning according to primary
causes would have required too great a degree of theoretical understanding
of the growth processes", and a partitioning according to primary effects
would not have been suitable for the kinds of data to which the theory
was to be applied.** The approach taken is, however, considered adequate
for two masons. First, the Community Input clusters were to be used as
contw lling variables, not as strictly independent or dependent variables;
that is, their joint effect in controlling the relationship between
School iiediation and Ctudent Output was of interest rather than the exact
structure of their effect, and for the purpose of theoretical and
empirical analysis they were to be treated only as a set and not separately.
Second, it was assumed that by making a sufficiently complex description
of general community qualities, most of the significant dimensions which
differentiate communities would be included. It can hopefully be said
that the more essentially causal dimensions are thereby transformationally
related to the ones encompassed by the present clusters. If they are
not, then they do not differentiate between communities, and they are not
important in the analysis. 1In empirical terms, it is assumed that the
present clusters yield measures which account for the same variation in
3chool Hediation and Student Output as would a more causal set, and
therefore the controlling effect is the same.

e i d

The “social area analysis" approach adopted for defining clusters
led to the adoption of the five main groups of clusters which are explained
in the following paragraphs. The studies cited in Chapter 2 of the

*For example, what causes a particular mental trait?

v **Por example, mental test data were not availahle for entering students,
only for graduating students.
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report provided initial inspiration for devising the clusters. However,
an attempt was made to associate purely analytic conmstructs with their
potential effect on studeant growth--i.e.,on input and as continuing
influence. Each cluster is defined in terms of what a high value on the
underlying scale would mean, and notes are made concerning differentia-
tion that could be made between aspects of the defined coastruct.

Examples of possible indicators for the constructs are presented in
Section B of this chapter. The presentation of the clusters is summarized
in the upper left box of the foldout.

The first group of clusters defined represent the Population Dynamics
of communities. The population across a state is not uniform: age
distributions, rates and direction of population change, and densities
of population vary. Such dynamics of population determine in part the
quality of life in an area: the distribution of age affects the
influence of adults on youths; sudden increase in population may cause
overcrowding in elementary schools; low density of population may reduce
peer group sizes, Three aspects of Population Dynamics are identified
and defined as clusters in the theory.

Al, Crowth, A high value correspondsto a large recent
increase in population; differentiation may be made
according to cause of growth such as high birth rate

and immigration,

A2. Youth. A high value corresponds to a concentration of
population in the low (e.g., under 25) age group;
differentiation may be made according to the modal
qualities of the age distribution, such as a high
teenage population or a large retirement comunity.

A3. Density. A high value corresponds to 2 densely populated
area; differentiation may be made according to evenness
of area population distribution.

The socioeconomic milieu of an srea is described by the Population
Characteristics clusters. Three major dimensions are recognized here:
the rural/urban character of an area and two aspects of the socioeconomic
level of individuals. The occupational aspirations of students, for
xarple, are especially correlated with the rural/urban distinction:
farning areas produce farmers. And, for example, cognitive ability corre-
lates with (but is not caused by) socioeconomic level. Rural/urban
character is represented by the first cluster. Because socioeconomic level
for an area is a distribution of individual levels, three clusters for
it are defined.

Bl. Rural/Urbsn. A high value corresponds to a high amount
of urben-type life; differentiation may be made accord~
ing to the process of urbanization.

32. Socioeconomic Level. A high value corresponds to a high
average socioeconomic status of individuals across the area;

differentiation may be made according to the types of socio-
econonic class.
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33, Sécioeconomic Variation, A high value corresponds to a
high acount of variation in socioeconomic status of
individuals across the area; differentiation may be made
according to modal properties of the socioeconomic
distribution--that is, to social stratification.

The next group of clusters concerns the social processes of a com=
munity and is called Socialization Characteristics. The attitudes of
students and their general responsiveness to education are influenced by
the social processes of their comunity. For example, there may be a
sense of resignation associated with the social life found in poverty-
stricken sress. There may be a sense of hope in areas where there is
much community activity.

Cl. Social Activity/Involveument, A high value coriesponds
to a high amount of s¢cial activity and involvement on &
community-wide basis; differentiation may be made accord~
ing to the type of activity, such as community improvement
or community recreation.

C2, Social liobility. A high value corresponds to ease of
social mobility; differentiation may be made according
to its applicability to different gsocial classes and accord-
ing to the change in mobility across time.

c3, Poverty Culture. A high value corresponds to 2 large number
of poverty=-culture conditions; differentiation may be made
according to the kinds of poverty-culture conditions such
as family incohesiveness and alienation from community.

By Econonic Structure is ueant the arrangement of the total econonic

situation in a community. This helps determine the particular occupational

and, hence, educationel aspirations of students and is an important prac=
tical complex of dimensions along which communities vary. Four clusters
are identified:

Dl1. Wealth. A high value corresponds to general economic
affluence in a coumunity; differentiation may be made
according to peculiarities in the distribution of wealth,
to circulation or accumulation of wealth, and to wealth
in public or private sectors of the economy.

D2, Industry. A high value corresponds to the existence and
vitality of industrial operations in a comunity; differ-
entiation may be made according to whether industry is light

or heavy and according to the number of different industries.

D3. Trade. A high value indicates a large amount of trade
activity; differentiation may be made according to whether
trade is wholesale or retail and according to the kind of
sales force present.
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D4, Farning. A high value indicates a large involvement in
farming; differentiation may be made according to type
of farming products (dairy, cattle, etc.) and to how
modern is the operation,

The final group of clusters concerns the Educational Resources of
a community, The dimensions indicate the continuing influence of the
general educational atmosphere of a cormunity. The interest of students
in education and their prior goals and achievements in education are
determined in part by the educational standards, achievements, and inter~
est of the comrmunity menbers,

El, Archive Usage. A high value corresponds to high usage
of various formal and informal archives of knowledge;
differentiation may be made according to the types of
archives available=-libraries, nuseums, etc.

E2. Educational Involvement. A high value corresponds to
involvement and interest in education of various forms
of 2 large part of the population; differentiations may
be made according to the kind of education--academic,
vocationdl, avocational-=and according to the direction
of involvenente=participation, administration, encourage-
ment,

E3. Educational Attainnent. A high value corresponds to high
average level of education or skill; differentiations
may be made according to kind of education and to strati-
fication of attainment.

School Processes as Mediation

A student enters high school with certain sbilities and aspirations,
He has a personality produced in home, community, and elementary school
which can be described in terms of his abilities, aspirations, and
emotional outlook.* When a student leaves high school he may be again
viewed in terms of his personality. The change in the personality, the
‘ growth of the student, is partly an effect of the community (as defined
f before). This mediation by the school is to be analyzed in the theory
in terns of the primary causes of the effect of the school in student
growth, The processes which go on in the school and which directly cause
effects in the student are to be defined. For this purpose the total
school environment must be considered, including social and cultural
processes as well as the more formal teaching processcs. The processes
to be dfined are essentially individualistic; they involve the interaction
of a single student with his environment. Since the measurenent is to
be madz in terms of schools, separate mean-level and variation clusters

*See the characterization of Student Output for a more detailed
categorization.




are defined for cach process considered. This approach was explained at
the beginning of the section.

e The School liediation complex is divided into two groups of factors
which are intended to be all-inclusive in terms of what happens to students
in school. A student has certain stimuli directed at him and he obtuins
certain satisfactions from the school environment; i.e., the mediation
processes are generally considered to be those of stimulation or those of
satisfaction,

Stimulation, In the school environment a student is bombarded with
various stimuli such as facts, ideas, opinions; the stimuli converge
continuously and often simultaneously upon him. In the theory the stimuli
are classified according to a three-way design and amount of stimulation
is the quantity to be scaled. Some sort of classification is necessary
in order to make possible the evaluation of the different modes of
stinulation achieved in different kinds of schools., The first classifi-
cation is the mean level versus variation distinction, already mentioned,
which adjusts individualistic to wholistic measurement. The second
classification concerns the substances of stimuli, and the third concerns
the structure of stimuli., /i stimulus is considered to be a conveyance
of information (substance) directed toward the student in a certain
manner (structure). For example, in a language laboratory, the vocabulary
and grawmar of a language are the substance of the stimuli directed at
the student; and recorded criterion voices, recorded student response,
and immediate teacher feedback make up the structure of the stimuli. The
average time in the laboratory across students is the mean~level stimula-
tion, and the variance of time across students is the variation in
stimulation. The stimulation clusters then follow a design. In the

liean=Level
Variation X Substance b4 Structure

following paragraphs, the levels within substance and within structure are
explained and thus the clusters are defined., They are diagrammed at the
top of the middle box in the foldout at the end of this section,

The substance of stimulation is divided into nine levels, The
first five correspond to the standard formal academic areas:

Fl. English,
ﬁ F2. History.

F3. Science,
F4. liathematics.

F5. Foreign Language.

The correspondence to the formal administration classification is, it
should be emphasized, inperfect; the concern of the theoretical classifica-
tion is for the inforuation being conveyed. While within administrative
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classifications, teaching English conposition may be one purpos: of
history courses, in the present classification the concern is purely
for the substance of the stimulation, 80 such crossover is explicitly

disregarded--composition taught in 2 history course is still English
stimulation. Three other levels also have corresponding formal course

work.

Fb, Culture, (itusic, art, drama.)
F7. Vocational Training. (Both cormercial and trade.)

F3, Physical Education. (Including interscholastic competition.)

The last level i composed of substance of
other eight levels.

stimuli not covered in the

F9, Auxiliary. (Including exceptional education, guidance
and counselling, remedial reading, etc.)

The substance of a stimulus is directed at the student in a certain
way; in other wvords, the mediation occurs in a certein fashion; a stimulus
has structure. The essential differentiation among structures of stimuli
is viewed in terns of socizl interaction. Three levels are defimed.

Gl. Prinary Social.

G2. Secondary Social.
G3. Asocizl,

When a student discusses current events with his friends, he receives
stimulation with a Primary Social structure. then he listens to a large
group iecture frow a teacher, he receives sticulation with a Secondary
Social structure. When he sees a film, the stinulation has Asocial
structure. Stimulation of rimary Social structure is usually from
peers; Secondary Social structure from teachers; Asocial structure,

equipment.
Now a particular cluster for scimulation may be specified as a
combination of either wean~level or variance, plus one of the nine levels

of substance, plus ore of the three levels of structure. For example,
the average time spenc in a language laboratory might be an indicator

for the cluster:

iiean~-Level / Forzign Language / Asocial.

A clique of students discussing a novel might be an indicator for

Variation / English / Primary Social.

The particular classification of structure of stimulation was
designed so that an apparently important effect of school size might be
detected. In a large school (or in any large organization) the quality
of social interaction is different from that in a smaller school. In a
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small school averyone knows everyone; in a large school there may be
strangers in a single classroom. In a small school a teacher may see 2
particular student for several periods in a day, while in a large school
this may be unlikely. Consequently, the social atmosphere in which
teaching and learning take place is different, and this way be expected
to account for much of the difference between large and small schools.
Also large and small schools are known to have different possibilities
in course offerings and in sectioning classes, so that the substance of
the stimulation may be expected to vary.

Satisfaction. A student derives or fails to derive certain pleasures
in school; i.e., the school environment is the setting in which some
experiences (for example, receiving stimuli) are intrinsically pleasurable
or not pleasurable. While stimulation refers to activity in which a
student engages, satisfactizn describes the state-of-being a student
enjoys at a particular point in time. Aspects of satisfaction are cate~
gorized according to the kind of individual pleasure.

HI, Intellectual. Acquisition of knowledge is a goal of
society; learning is considered intrinsically desirable.
Learning a new concept or fact, discovering a particularly
interesting piece of literature, or successfully complet-
ing a scientific investigation might be occasions for
intellectual satisfaction,

H2, Sensory. Physical activity may be intrinsically pleasur-
able. Participation in sports or dance courses might
yield sensory pleasure. Note that sensory pleasure is
independent of any information being obtained about
physical activity; it involves play:nga game, but not
learning the rules.

H3. Social. There may be intrinsic pleasure in interaction
with others. Priendships with peers or with teachers
give pleasure: primary social interaction may be intrin-
sically pleasurable. Formal recognition, such as being
elected a class officer, may yield social satisfaction
from secondary interaction.

These three aspects of satisfaction apply to individual students.
Consequently, it is necessary, as with stimulation, to form clusters
cccording to a des. mn. The design for satisfaction is

seag-Lfvel x Satisfaction

ariation

Since there are three levels defined for satisfaction, six clusters are
defined in all, For exaupie, the presence of both students who partici-
pate in no sports and students who participate in all sports might be
an indicator for

Variation / Sensory Satisfaction.
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This is a two-way design and is diagrammed at the bottom of the middle
box in the foldout.

The Student as Output

As explained above, the qualities of students upon entering high
school are theoretically and empirically described only iddirectly through
the general characteristics of the community. The qualities, though not
explicitly defined before, were assumed to be nediated in the high school
environment. The kinds of qualities of students being considered are
the same for input as for output: tke clusters would ideally be parallel,
but the values of the scales are changed by high school mediation and
contimuing community influence. Student Output is, of course, a complex
construct, No single indicator=-such as percentage of graduates going
on to college or percentage getting good jobs--adequately describes the
complexity of results, for there must be concern for the total life style
of the student after high school. The major groups of output clusters
defined in the theory are Abilities, Aspirations, and Emotional Outlooks.
The three groups of clusters are related more or less to the established
goals of secondary schools. This relation was considered desirable
because the theory is to apply to the practical problen of what adminis-
trators affect when they manipulate guch factors as school size.

Again, all defined outputs must be considered in mean-level and
variation effect clusters. The outputs are characteristics of students,
and the distributions of the characteristics are to be described. The
clusters are listed in the lower right box in the foldout.

Abilities. Each student has certain ability characteristics, An
ability may be defined as intrinsic or extrinsic capacity or attainment,
Note that achievemeut, in the semnse of knowledge or skill, and such
extrinsic characteristics as socioecononic status are regarded as abilitie:
Three clusters of abilities are identified.

I1. Cognitive. (Including intrinsic knowledge, skills, and
pental traits.)

12. Psychomotor, (Including physical capacity and attainment.)
13. Social, (Including capacity for interaction and social
stmmgo)

The formal academic goals of a school have representation in the Abilitieg
clusters.

Aspirations, Students have aspirations, which are conscious or un=
conscious desires for long= or short=term activities. Passing next week's
exaninstion s an aspiration, and so is becoming a policeman. An aspira-
tion may be unrecognized, such as a desire to get & higher grade than a
friend. In the theory there are three clusters related to aspixations.

J1. Vocational. A high value corres;<nds to aspiration to a
high status or an appropriate job.
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J2. Avocation. A high value corresponds to the development
of an interesting hobby.

J3. Social. A high value corresponds to the agspiration to
social interaction, friendship, and leadarship.

Coomunity and especially family influences are very strong in developing
aspirations. Also, the aspirations of a student may or may not be con-
sonant with the opportunities of the community or the economics of the
family. A student may aspire to a job which is not available to him

in his comnunity. Or a student may aspire to college when his family
cannot afford it. Thus when determining the components of aspiratioms,
it is important to consider their relation to the abilities of the
comwnity, fanily, and even the student himself,

Emotional Outlooks, The attitudes of a student are crucial in
determining his success in life and, earlier, in school. Of particular
interest with respect to school goals and facilities is the general
receptiveness of a student to grosth. A student may be hostile to learn-
ing, or he may be distracted from study by emotional problems. Three
clusters of emotional outlooks are identified:

Xl, Autonomy, A high value corresponds to freedom and
ability to make choices and is an essential ingredient
of emotional adjustment.

K2, Distraction / Inhibition. A high value corresponds to
complications in tihe responsive systems of the mind as,
for example, through having several simultaneous stimuli,
or through having blocking reactions,

K3. Social, A high value corresponds to the emotional ability
to undergo social interaction and to general adjustment
and happiness.

The Enotional Outlooks of the students are considered important inputs
for their further educatiom.

School ilanipulation

All the clusters describing the qualities, characteristics, and
processes involved in the causal chain have now been presented. School
manipulation variables are, as mentioned, outside this causal chain and
are considered to affect the Student Output clusters only indirectly in
their effect on School ianipulations. The focus of the present study is
on school size (enrollment) as the single school manipulation variable.
To complete the presentation of the theory, other manipulation variables
to which the theory could be applied are listed in the upper right box
of the foldout.
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COMMUNITY (INPUT
Characterizing the demographic vari-
ation of communities in order fo des-
cribe the gnliﬁu of the input students
and of lho'hur non-school environment

: POPULATION ii POPULATION : : SOCIALZATION : :ECONOMIC i i EDUCATION

: "DYNAMICS :: CHARACTERSNCS : : CHARACTEMSTCS : :STRUCTURE : : RESOURCES :
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¢ A2, Youth X 2:B2, Socio-economic s : Involvement x: 2 D2, | X: ¢ E2, Edvcational X 2
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The community exerfs
a continuing influence
on the growth of the
students

—Legend—

b 4 ordinary cluster
M mean-Jevel cluster
v variation cluster

Figure 5-A-1

Clusters, Superclusters, and Interrelationships




SCHOOL MANIPULATION
Encompassing the design factors such
as size which can be manipulated

directly, but which do not directly
affect student output.

OF SCHOOL MANIPULATION VARIABLES

. School Size (enroliment)

School Size (plant) ,

Administrative Complexity

Design Factor (e.g., kinds of chairs)
Student/teach¢ - Ratio

Textbooks Used
Hot Lunch Program
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nity determines The School Manipulati
y ¢ pulation
put qualities of the variables affect the school

L mediation processes.
SCHOOL MEDIATION

Consisting of processes and forces
directed at students in high school
and of their concomifant reactions.

]

SCHOOL. MEDIATION CLUSTERS

STIMULATION

STRUCTURE
Prima Secondary
Socia Social Asocial
Gl. G2. G3.

. My mv My
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F5. Foreign Language MV MV MV
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F8. Physical Education M~V Y e
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SATISFACTION

H1. Intellectual mv
H2.  Sensory my
H3. Social my
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The school mediation
P helps transform student

input to output.

STUDENT OUTPUT
Consisting of the qualities of the
students* output from high school in
terms of their change from input status
and their receptiveness for future growth.

STUDENT OUTPUT CLUSTERS

ABILITY ASPIRATION EMOTIONAL OUTLOOKS

JI1. Vocational M Vv K1. Autonomy myv
J2. Avocational m V¥ K2. Distraction my
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B. Ideal i.easurement and the Availability of Data

The relatior.nip between high school size and educational productivity
was conceptualized in the previous section. This conceptualization was
needed in order to define the data analytic operations. It was also
needed to evaluate the adequacy of the data bank contents for investigat~
ing the substantive relationship between school size and non=dollar costs.
The theory is detailed because the relationship is complex. It was
esgsential to be able to describe the various effects of size and to
determine the mechanisms through which the effects are transmitted. In
particular, the social characteristics of the community and school
environments and the social consequences of size are emphasized. It is
postulated that the major difference between large and small schools lies
in their social qualities.

The lowa Educational Information Center and the U.S. Census dureau
data banks were established for purposes other than the present research.,
The Iowa data bank grew out of the school and student accounting service
established on a statewide basis. The U.S. Census Bureau data bank was
established originally for electoral redistricting and has grown as new
demands for information were made. From the viewpoint of this research,
neither source makes adequate measurement of the social characteristics
and processes in its domain,

This section contains information on how ideally measurement would
be made for the clusters of the theory. The information is divided into
sub-sections, one for each of the superclusters=-Community Input, School
liediation, and Student Output. While the paucity of data has led to a
partial redefinition of the clusters, an argument for the superiority of
the original clusters is made.

lieasuring Community Input

An example of an ideal indicator for each of the Community Input
clusters is given in Table 5-B=1. The Census Bureau data were found to
be adequate; several ideal measurements were achieved and many reasonable
alternate indications were found. However, three shortcomings in Census
Bureau data must be noted.

First, with respect to educational data (1565-1935), the census data
(1963) are older. No rescarch study can use new census data except in
the decennial year. A special census would have been enormously expensive
and using older school data would have been inpossible since educational
data banks were not in existence in 1950. Some 1960 figures, such as
population, are fairly accurate substitutes for 1965 figures; i.e., the
correlation across school areas between 1960 and 1955 populations is
close to one., In the areas where there are Jdiscrepencies, it must be
hypothesized that social and economic changes have taken place. For
exarple, if a community's population has increased greatly from 1550 to
1555 relative to other communities, it is likely that some immigration
has occurred and that urbanization is taking place. Such changes are
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Al.
A2,
A3,

Bl.
B2.
33.

Cl.
c2.

C3.

D1,
D2,
D3,
D4,

El.
E2.
E3.

TABLE 5-3-1

IDZ.LL INDICATORS FOR COLMUNITY INPUT

Cluster

Growth
Youth
Density

Rural/Urban
Socioeconomic Level

Socioeconoric Variation

Social Activity/Involvement
Social liobility

Poverty Culture

Wealth
Industry
Trade

Farming

Archive Usage
Educational Involvement

Bducational Attainment

Indicator

% population increase 1260-1955
% of population less than 20 years old

Population per square nile

% of population living on farms
ilean fanily income

Variance of family income

% of adults belonging to a social club

Difference between parent and child
occupation

Unemployment rate

Per=capita personal wealth
Per=capita industrial business worth
Per-capita retail sales

Per=capita farm worth

Per=capita book circulation
Per-student PTA attendance
% of adults who are college graduates
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very nuch related to the social anl econonic environment of a comnunity.
In particular, they must be considered related to school size and non=-
dollar costs. A student who has recently moved into a community makes
friends, The processes involved may be differemt in large and snall
schools. This reasoning can easily be extended to other variables. It
implies that measurement error in using old census data is likely to
correlate with the essential variables of the analysis and, therefore,
is likely to causz distortion in the results.*

The second major problem with census data concerns the measurement
of the social characteristics of a community. For the purpose of the
present resaarch, measurement would ideally be made of social processes
as they occur in a community. But the Census Bureau does not make
social inquiries, such as asking persons to what organizations they
belong. In defining the social climate of a communitye=the quality of
the social environment and life of its occupants--the absence of direct
social inquiries is a limitation, With respect to the present problem
of examining the relationship between school size and non=dollar costs,
defining this climate is important: the social life of the community
at large overlaps with the social life of the school. In the present
theory, the social life of the school is considered the crucial interven=
ing variable between size and non-dollar costs.

The third point which should be made about census data is that the
census is an inventory of individual characteristics. It is not intended
to describe the institutions of a cormmmity. This makes it difficult
to measure the economic structure of a community. Using census data,
economic structure must be inferred from the occupations of the people
of the community, and this probably does not yield an adequate descrip~
tion of the dynamics of the economic structure, Similarly, public
institutionse=~such as churches, libraries, and schools--must be described
indirectly through certain characteristics of individuals. Essentially
no information is available on the avocational interests satisfied by
institutions such as social and service clubs., This is a limitation
in terms of the need according to the theory to define the continuing
effect of the comunity on the social and educational growth of students
in high school.

Measuring School liediation

There are difficulties in measuring from educational data bank
information defined for School liediation by the clusters. To overcome
these difficulties, a simplification of the cluster scheme was adopted
for performing the data analysis; this simplification is presented in

the next section. Some further notes are presented first on why the complex=

ity of the original scheme should be considered necessary for accurate
description of the process of mediation by the school.

*Using 1950 census figures for the purpose of neasuring and projecting
such change would have been prohibitively expensive. It would probably
also have yieldad inadequate projections since many .school areas are .
snmall geographic areas capable of rapid change.
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In the origZnal scheme, there is a three=track design of clusters
concerning the Stimulation that students receive in school. The first
track in the design is 8ubstance. Its levelscorrespond to nine major
subject matters in the curriculum of a high school. Larger schools
usually offer more courses; e.g., they offer more advanced courses in
subjects such as science and foreign language. Therefore, it is
important in relating school size to student output to be able to con-
sider the differential effect of program offerings~=i.e., of Stimulation
according to the various subject matters. The second track in the
design is Structure, and its levels correspond to the node of
stinulation-~by primary social interaction, secondary social interaction,
and by asocial means. The present theory places emphasis on the social
differences between large and scall schools. The social atmosphere in
a classroon differs qualitatively according to school size. For example,
the students and the teacher may not know one another as well in a large
school; in a small school there may be more school-wide association. In
a honogeneously grouped classroom in a large school, there will be less
variation in ability and attitude, causing less conflict than in a
heterogeneous classroom of a small school. Therefore, levels of Structure
are considered necessary for description of the essential differences
between large and small schools in terms of how learning takes place.
The third track is distinguished by mean level and variation of stimula-
tion. This distinction is necessary since the amount of stimulation
for a school is really a distribution of the amounts received by the
individual students. In summary, the original clusters for describing
Stimulation were necessary, and the lack of data adequately to measure
them is a stated limitation.

Satisfaction has clusters defined according to a two-track design
in the original scheme. The levels of the first track are intellectual,
sensory, and social satisfaction. These levels represent an attempt to
define the emotional qualities which may be degraded in large and densely
populated social cettings. 1In particular, it is suspected that large
schools may cause students to feel alienated and to forget academic goals
because of emotional problems. The distinction between the three kinds
of satisfaction seems necessary in order to determine the dimensions
of emotional attituue in large and small schools. The second track
corresponds to mean level and variation in amount of Satisfaction.
Again, the amount to be measured is the distribution of amounts for
individual students.

In terms of designing further research into the question of school
size and ron=dollar costs and in terms of further defining the .
insufficiency of the available data, it is useful to consider what kinds
of indicators ideally should be available for satisfying the original
scheme, A list of indicators is presented below:

FI=GI~li. Iliean Level of English Primary Social Stimulation

l. mean number of hours students spend discussing literature
in small groups

2. homogeneity of student ability in English ciasses
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FI=G2«l1, Mesn .Level of English Secondary Social Stimulation

l. mean number of hours a student attends lectures about
literature

2. mean amount of friendship of students toward English
teacher

FI-G3=M, Mean Level of English Asocial Stimulation

1. mean number of hours a student spends reading assigned
books

2, mean amount of blackboard usage in English classes

HI-li, Maan Level Intellectual “atisfection

1, mean number of unassigned books a student reads

2. proportion of students receiving honor awards

H2«li, ilean ‘Level Sensory Satisfaction

1. mean lighting power of the classrooms

2. proportion of students engaged in extracurricular athletics.
H3-l., ilean Level Social Satisfaction

1. mean number of hours students spend in private conversations
in school

2, number of school social events.

Exanmples are given for mean-level primary, secondary, and asocial structure
1 stimulation in English and for mean-=level intellectual, sensory, and

social satisfaction, Such data clearly require special data collection,
oince it would serve no auxiliary practical function; such as school
accounting, in a data bank. Yet, it would provide much more exact
explanations of the differential effects of school size on student output,

There is another problem in dealing with the Stimulation clusters
as originally defined., The subject areas for Substance were explicitly
specified as referring to kinds of substance, not to administrative
units such as classes. English Literature as taught in history classes
, should be tabulated as English stimulation. The amount of crossover in
subject matter may be expected to vary according to size of school; in
a large school, teachers may be more specialized in what they teach.
This distinction can be lost in the data available in education data
banks and the result is distention,

iieasuring Student Output

The adequacy of the educational data bank for measuring the clusters
defined for Student Output is mixed. Precise measurement of Cognitive
Ability is possible; in fact, the Cognitive Ability clusters may be’
subdivided. However, there are nc measures of Psychomotor and Social
Ability and there are not sufficient data to mainta:n the distinctive
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clusters concerning aspects of Aspiration and Emotionel Outlook, Because
of the abundance of cognitive ability data and the paucity of other

data, a revised schene of Student Output clusters was designed. It is
presented in the next section., Here, the implications of the abundance
and paucity are discussed,

Examples of ideal indicators for the clusters as originally designed
are presented below, Only the mean~level clusters are given.

Il=M, Mean-Level Cognitive Ability
1. mean composite score on abilitye-achievement test

2. proportion of students planning to attend college

I2«M, liean=Level Psychonotor Ability
1. mean score of students on a test of physical fitness

2, proportion of students regularly participating in sports

13«li, lMean=Level Social Ability

1. mean number of friends of a student

2. proportion of students attending social events

J1«l1, Mean-Level Vocational Aspiration
1. mean prestige score of vocational aspiration
a 2. mean discrepancy between student's occupational aspiration
and parent's occupation
J2-l1, Mean=Level Avocational Aspiration
1. mean number of hours spent per week on a hobby

2. mean number of hours spent per week watching television

J3-l., HMean=Level Social Aspiration
1. proportion of students aspiring to a social occupation

2. proportion of students planning to get married soon

Kleli, ilean=Level Autonomy

1. proportion of students who are certain of their plans

2, proportion of students with paying jobs.,

K2«i{, liean-Level Distraction
1. correlation between mark-point average and composite test score

2, average number of days absent

K3+ll, ilean=Level Social Outlook
1. proportion of students with girl (boy) friends

2. proportion of students who report that they are generally happy.
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The variety of cognitive ability data is due to the coding in the
data bank of all subscales of the Iowa Test of Educational Development
for all seniors. In redefining the Cognitive Ability clusters, various
groups of subscales are clustered. This operation was notivated by
recent work by Bock and Wiley (personal cocmunication) which suggests,
on the basis of a study in the Chicago area, that schools produce
characteristic patterns of subscale ‘responses on ability and/or achieve-
ment tests., In terms of the present research, it is very relevant to
ask whether large or small schools produce students with distinctive
patterns on test subscales--i.e., is there a differential effect of school
size on verbal aud quantitative scales?

On the other hand, the paucity of data on the other facets of output
impose a linit on the detail in which the effect of school size can be
speciried, The emotional makeup of a student, his plans, his interests,
his health, and his social quaiities are admitted targets of secondary
education. In its most obvious form, this makeup is manifested in the
teaching and grading of "citizenship”. A large part of a school's
efforts are ained at these non-academic concerns. Yet,while for acadeamic
areas, there is an elaborate attempt to evaluate both the system and the
individual, there is essentially no recorded information for evaluating
the non-acadeuic areas. To obtain such data would, of course, be
technically difficult--and perhaps not entirely desirable in terms of
long-range standards and goals of society--but its absence certainly
makes difficult the evaluation of school systems and of school size.

C. Clustering of the Available Data

In Section A of this chapter, a theoretical framework was presented
for studyiag the relationships between high school size and educational
productivity. In Section B, notes were presented on what kinds of data
ideally would be used to perform analysis within that framework and
within the linitations of the data available fron the Icwa and U.S.
Census 3ureau Data Banks. It was not expected that the available data
would satisfy a complex a priori theoretical scheme. Yet, it was
considered essential to develop the scheue and to work as far as possible
within it. This process was describad in Chapter 2.

This section contains descriptions of clusters of indicators
actually deternined and computed from the data sauples. As explained
in the previous section, certain general revisions of the original
clusters had to be made. 1In addition to these general revisions--in
School liediation and Student Output--numerous ainor revisions were
rnade. The "input" of a cluster is defined according to its indicated
cormpogsition. When indirect or approximzte indicators were available
for a cluster, the meaning of the cluster is changed. It should be
emphasized that these changes do not represenc error in the sense of
randon measurement error, but ratler error in the sense of change in
the face value or vzlidity of the clusters.
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The description is given in three parts, one for each of the
superclusters--Community Input, School iediation, and Student Output.
For each supercluster, the revisions necessitated by the availability
or unavailability of data sre presented. The indicators are then
conmputed and the revisions in their assignment given. One point should
be made on the definition of variables. There are three types of school
organizations represented in Iowa: six3 fourj and three-year high schools.
To make the data compatibie, usually only data concerning students in
grades 10-12 inclusive were used.

Cormmunity Input

As noted in the previous section of this chapter, there were
sufficient date in the Census Bureau data bank to compute indicators for
all of the pre-~defined community input clusters. It was not necessary,
therefore, to make changes in the theoretical scheme. It should be
reiterated that there are several shortcouings in the use of census data.
First, because of the history and nature of the census, the data mnecessary
for constructing ideal indicators were not available; i.e., the kinds of
community social processes which are considered inportant for the measure-
ment of the effect of school size on educational productivity could not
be directly indicated, but had to be inferred at a certain loss of
accuracy. Second, the census datz are old with respect to the school
data used. The changes which may have occurred in communities certainly
would be crucial to the question of school size. The fact that a community
has changed recently would have ramifications for the social processes
operating in the community and for the consequent social characteristics
of the students and the success of their performance in large or small
schools.

Population Dynamics. The Population Dynamics clusters consist of
the following indicators:

L1. Growth

Al.1 Birth rate: persons less than one year old per 130C
population

Al1.2 Age of residence: percent of residential structure
built after 1250

Al.3 Immigration: percent of population living outside the
county in 1655

A2.1 Infants: percent of population less than 6 years old
A2.2 Children: percant of population 3-1Y years old
A2.3 Young males: percent of population males 20-2S yezrs old

A2.. Young females: percent of porulation females 20-2% years
old
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A3, Density

A3.1 Structure density: housing units per residential structure

A3.2 Unit density: persons per housing unit
A3.3 Room density: persons per room in housing units.

A high anount of growth is indicated by 1) a high birth rate, 2) new
homes, and 3) a high rate of inmigration. Taese are indirect measure-
tients, since comparative figures from earlier years could not be obtained,
Youth has four indicators corresponding to four segments of that popula-
tion: 1) infants, 2) children and teenagers, 3) young adult men, and

4) young adult women. The differentiation between young adult men and
women was made because of the possibility of different rates of post-
school migration for young men and women. The three indicators provided
for density are measures of housing density in three respects:

1) multiple-unit structures, 2) crowded units in terms of the number of
people residing in them, and 3) crowded units in terms of the number of
rooms, Since the geographic areas of the commumnities were not obtained,
no indicator directly measuring land crowding was constructed.

Population Characteristics. The Population Characteristics clusters
consist of the following indicators:

Bl. Rural[Utban

Bl.l1 Urban Residence: percent of population with urban
residence

Bl,2 Rural Hon-Farm Residence: percent of population with
rural non-farm residence

Bl.3 Agriculture Employment: percent of labor force employed
in agriculture

B2. Socioeconomic Level

B2.1 Income Level: mean of family income, measured on a
13=-point scale from 1 = $0=939 to 13 = $25,000+

B2.2 Education Level: mean of education for persons 25
years and older, measured on an 8-point scale from 1 =
no schooling to 8 = &4 or more years of college

B2.3 Occupation Level: mnean of occupation for employed
males, measured on an ll-point scale from 1 = laborer
to 11 = professional
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B3, Socioeconouic Variation
33,1 Income Variation: variance of family income, measured on
a 13-point scale from 1 = $0-5S9 to 13 = $25,000+

B3.2 Education Variation: variance of education for persons
25 years and older, measured on an 8-point scale from
1 = no schooling to & = 4 or nore years of college

B3.3 Occupation Variation: variance of occupation for employed
nales, measured on an ll-point scale from 1 = laborer to
11 = professional.

The rural/urban character of a commnity is indicated by 1) the proportion
of the population having urban residence, 2) the proportion of the popu-
lation having rural non-farm residence, and 3) the proportion of the labor
force employed in agriculture. The Census Bureau defines three types of
residence: urban, rural non-farm, and farm. The rural non-farm corres-
ponds to rural homes not on farms and to residences in hamlets. The
socioeconomic situatioa in a community is represented by the standard
trilogy of 1) income, 2) education, and 3) occupation., Because the total
cormunity situation is construed to be a distribution of the socioecononic
levels of the members of the commmity, there is a pair of clusters. One
describes the mean-level status and one describes the variation in status,
The income data are for families. The education data are for adults 25
years and older who usually have completed their formal education., The
occupation data are arranged according to an approximate prestige rating
of the census, ranging from laborer to professional.

Socialization Characteristics. The Socializatiom Characteristics
clusters consist of the following indicators:

Cl. Social Activity/Involvement

cl.1 Social workers: social, welfare, and recreation
workers per 10CC population

Cl.2 Public employees: percent of labor force employed by
the public

Cl.3 Female employees: percent of adult females who are
enployed

C2. Social liobility

C2.1 Population heterogeneity: percent of populai.on non-
white, foreign born, or of foreign wtock

C2.2 Population mobility: percent of population living in a
different house in the same county in 1255
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C3, Poverty Culture

C3.1 Low incone: percent of families with income less than
$2,5C

C3.2 Poor housing: percent of residential housing units
which are deteriorating, dilapidated, or which lack
any facility

C3.3 Unenployment: percent of able males who are unemployed.

As stated above, the Census Bureau does not collect data which are
descriptive of the social processes of a community. Therefore, the
indicators for social activity/involvement are derivatives. Three
indicators were computad: the first is an index of the number of per=-
sons in the comunity whose occupations indicate direct social activity;
the second, proportion of the labor force employed by the public way be
related to the extent of community responsibilities; the third, proportion
of adult fenales who have jobs, may be related to the social activity of
worien in the corrmmnity. The assumption is that women who work outside
the home have nore opportunity for social contact. The indicators for
the social mobility cluster are also derivatives. A high heterogeneity
of the population may indicate the presence of social change through
assinilation or conflict; the housing mobility of the population may
indicate changing socioeconomic situations. The indicators chosen for
the poverty-culture cluster are versions of three standard evidences of
poverty: 1) low incowe, 2) poor housing, and 3) unemployment.

Economic Structure. The Economic Structure clusters consist of
the following indicators:

Dl. Weslth

Dl.1 Property value: nean residential property value,
measured on a l0-point scale from 1 = $0-4,999 to
10 = $35,000+

D1.2 Rent level: mean gross rent, measured on a l3-point
scale from 1 = $§0-1S tc 13 = $200+

Dl1.3 Automobile availability: number of automobiles available
per housing unit

D2, Ipdustry
D2.1 Industry employment: percent of labor force employed in
industry

D2.2 lianagerial employment: percent of labor force employed
as managers

D2.2 Clerical employment: percent of labor force erployed
as clerks
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D3, Trade

D3.1 Retail employment: percent of labor force enployed in
retail establishments

D3.2 Service employment: percent of labor force enployed in
personal and business service

D3.3 Sales employment: percent of labor fozce erployed as
sales workers

D4, Farming

D4.1 Family farc help: unpaid fanily farm workers per faruer
D%,2 Paid farm help: paid farn laborers per Zfarmer

r Dé.3 Food industry: percent of labor force employed in the
food industry.

The indicators for the wealth clusters were aimed at measuring personcl
wealth in terms of: 1) residential properiy value, 2) rent level, and
3) availability of automobiles. The wealth measures were related to
personal wealth rather than corporate wealth, since census data are
collected for individuals. The industry cluster is indicated by

1) employment in industry, 2) employment in managerial positions, and
3) employment in clerical positions. The presence of a business
bureaucracy is included in this cluster by distinguishing managerial
and clerical positions. The trade cluster is indicated by 1) retail,
2) service, and 3) sales employment levels. Business and personal ser-
vices are combined in this cluster, although they are separate census
classifications. The indicators for the farming cluster are 1) number
of family farm workers, 2) number of farm laborers, and 3) percent of
labor force in the food indust®ies. They are intended to index the
farning econony.

Educational Resources. The Educational Resources clusters consist ‘
of the following indicators: 5

El, Archive Usage

El.l Librarians: librarians per 1J0( population

E2. Educational Involveuent

E2.1 School earollnent: percent of population enrolled in
school

E2.2 School employment: percent of labor force employed in
educational services

E3, Educational Attainment

: E3.1 College attainzent: percent of persons 25 years and
’ older with some college education

E3.2 Professional criployment: percent of labor force employed
in professional occupations.
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Only one indicator could be found in the census data to index the

amount and nature of usage of archives in communities, and that was the
nunber of librarians per 1000 population. The educational involvenent
cluster has as indicators 1) the percent of the population enrolled in
school, which reveals the degree to which families in the community are
directly connected with education, and 2) the proportion of the labor
force eiployed in educational service. No further indicators could be
found which would show the amount of informal involvement of the commmunity
in its education processes. The educational attainment cluster has two
indicators: 1) the amount of college education of adults in the comtunity,
and 2) the amount of professionzl employment in the community. As noted
earlier, the presence of such persons ray be expected to stinulate inter=-
est in academic pursuit.

School Mediation

The Iowa educational data bank does not provide adequate indicators
for the theoretically defined clusters of the School lediation super-
cluster. A revised and simplified theory was therefore developed for
the purpose of data analysis. The revised systeu is diagraumed in
Figure 5-C-1; it was derived more from an ad hoc consideration of what
data were available thsn from a re-examination of the theory. The three
major areas--stimulation substance, stimulation structure, and satisfac-
tion-~are preserved in the revised scheme, but the amount of detail
within them and the amount of interaction among them is simplified. The
substitution of the revised scheme for the original involves a reduction
in descriptive complexity and of the precision with which the variation
in student achievement can be assigned to specific processes and qucli-
ties in the schools.

In the revised scheme, substance and structure have been separated
in the stimulation clusters. In the original scheme, the two aspects
were crossed: the substance of the stimulaticn was differentiated
zccording to the structure of the stimulation. In the revised theory,
there are levels of stimulation and levels of structure, but there is
not the interaction. Moreover, the number of levels under substance
has been reduced to five--only the basic academic subjects are
considered--and the differentiation between mean-level and variation
effects of substance has been omitted. The single cluster for each of
the five levels under substance represents the general amount, quality,
and reception of stirulation. The stimulation structure clusters have
been reduced to two pairs: mean-level and variation in teacher experience
and class heterogeneity. The teacher experience cluster is considered to
epproxifiate ° the amount of interaction taking place between teacher
and student, and the class heterogeneity cluster is considered approximste
to the amount of interaction taking place among students in the class.

Th= satisfaction construct is reduced in tha revised scheme to two
cluster pairs: mean-level and variation in attitude toward study and
socizl interaction. By attitude toward study is meant a student's
willingness and desire to learn. By social interaction is reant the
quclity of interaction a student has with teachers and with peets.
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Both these clusters ate considered to relate to the a.ount of satisfaction
(as defined in the original scheme) a student obtains from school. 3e-
cause they are measures of individual qualities, both mean-level and
variation clusters are defined.

Stinulation Substance. The stimulation substance clusters coa-
sist of the following indicators:

Fl. Mathematics

Fl.1 Advenced methenatics: percent of students taking
an odvanced mathematics course

F1.2 Mathematics consistency: correlation coefficient
between cathecatics marks and MPA's

F1.3 lathomatics/like: percent of students who like
nathznatics best

Fl.4{ athematics/dislika: percent of students who like
mathewatics least

F2. Science

F2.1 Advanced science: percent of students taking an
advanced science course

F2.2 Science consistency: correlation coefficient between
science marks and MPA's

2.3 Science/like: percent of students who like science
best

F2.4 Sciencz/dislike: percent of studants who like science
least

F3. English

F3.1 Advanced English: percent of students taking an
advanced English course

F3.2 English consistency: correlation coefficient between
English murks and ¥MPA's

F3.3 English/lik=: percent of students who like English
best

F3.4 English/dislike: percent of students who like
English least

F4. History

F F&.1 Advencoed history: percent of students taking an
advanced history course

F4.2 History consistency: correlst_on coefficient between
history marks and iiPA's
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F4.3 History/like: percent of students who like history
best

F4,4 History/dislike: percent of students who like history
least.
F5. Foreign Language

F5.1 Foreign language: percent of students who are taking
a foreign language course

F5.2 Foreign language consistency: correlation coefficient
between foreign language marks and MPA's

F5.3 Foreign language/like: percent of students who like
foreign language best

F5.4 Foreign language/dislikes percent of students who
like foreign language least.

All indicators are based on students in grades 10-12 inclusive
only. For each subject matter area, advanced courses are defined as
those which are at a higher than required level, such as second year
algebra, or which have nonstandard content, such as astronomy. The
correlation coefficients are based on all course grades for each subject
metter area. The like and dislike percents are based on responses to
two questions concerning which subject the student liked best and
which he liked leasc: there are five alternatives other than these five
subjects.

Similar indicators are defined for each subject--mathematics,
science, English, history (social studies), and foreign language. The
first indicator for each subject is the percent of students in grades
10-12 who are taking an advanced course in the subject. This indexes
the amount of information in the subject which is actually being pve-
sented by the school. The second indicator is a measure of consisteucy.
Considering as one observation each student's enrollvent in each course
in the subject, the consistency measure is computed as the product-
moment correlation coefficient between the mark received by the students
and their overcll mark-point averages (MPA's). A high coefficient
indicates that students are not performing erratically in the subject.
The third indicator is the percent of students who respond that the
subject is the one they like best; it indexes intereat and guccessful
stinulation in the area., The fourth indicator is the percent of gtudents
who indicate that the subject is the one that they like least,

Stimulation Structure. Stimulation Structure clusters consist of «
the following indicators:

Gl-M. Meecn Teacher Experience

Gl-M.l Teachers/age: mean of the ages of the teachers

Gl-M.2 Teacher experience: wean of the number of years of
local experience of the teachers

Gl-M.3 Teacher college credit: mean of the number of college
credits of the teachers.
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Gl-V. Variations of Teacher Experience

Gl-V.1 Teacher age: var’ance of the azzs of taz teachers

Gl-V.2 Teacher experience variation: wvariance of the numbers
of years of local experience of the teachers

Gl-V.3 Teacher college ¢redit variation: variance of the
numbers of '.ours of college credit of the teachers.

G2-M. Mean Clas terogeneit

G2-M.] Class size: mean number of students in the classes

G2-M.2 Class MPA heterogeneity: mean over classes of the
variance of the students' MPA's

G2-M.3 Class homework heterogeneity: mean over classes of 4
the variance of the students' amounts of homework,
determined according to a six-level response coded from
1 = none to 6 = 21 hours or more

G2-M.4 Class expectations heterogeneity: mean over classes of
the variance of the students' educational expectations,
determined according to a ten=level response coded from
1 = less than high school completion to 10 = graduate ;
study. '

e

G2-¥. Variation of Class Heterogeneity

G2-V.1l Class size variation: variance of the number of
students in the classes

G2-V.2 Class MPA heterogeneity variation: variance over
classes of the variance of the students' MPA's

G2-V 3 Class homework heterogeneity variation: variance over
classes of the variance of the students' amounts of
homework, measured as G2-M.3 above

G2-V.4 Class expectation heterogeneity variation: variance over
classes of the variance of the students' educational
expectations, measured as G2-M.% above.

The class heterogeneity indicators are based on all classrooms
containing at least one student from grades 10-12 inclusive and having
an academic subject. For each such class, four measures of heterogeneity
were considered: the number of pupils, the variance of the MPA's of
the pupils, the variance of the amount of time spent by the pupils on
homework, and the variance of the educational expectations of the
students. The means over classes of these measures form indicators for
cluster G2-M and the variances over classes form indicators for cluster
G2-V,

Three measures are used as teacher expcrience indicators: 1) age;
2) number of years of local teaching experience; and 3) number of college
credits. The means and the variznces of the measurcs are defined and
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included in the mean=level and variation teacher experience clusters.
Four measures are defined for each class in a school (classes without
any students in grades 10-12 inclusive omitted): 1) number of pupils,
2) the variance of the MPA's of the students, 3) the variance of the
amounts of time spent on homework by the students, and 4) the variance
of the educational expectations of the students. These are all con-
sidered to relate to :lass heterogeneity; a large class may result in
a heterogeneous set of behaviors, The other measures are direct
measures of heterogeneity of student characteristics. The mean-level
cluster for class heterogeneity has the means over classes of these
meagsures as indicators, and the variation cluster for class heterogeneity
has the variances over classes as indicators.

Satisfaction. The satisfaction clusters consist of the following
indicators:

Hl-M, Mean Attitude Toward Study

Hl-14.1 Student attitude: mean response concerning personal
like to study, based on a six point scale from 1 = dis-
like vary much to 6 = really like it

Hl-M.2 Homework: mean amount of time spent doing homework,
based on a six point scale from 1 = none to 6 ® 21 hours
a week or more

Hl-M.3 Parent attitude: mean report of parents' feelings about
the amount of homework assigned, based on a four point
scale from 1 = indifferent to & = too little.

Hl-V, Variation of Attitude Towsxd Study

Hl-V,1 Student attitude veriation: variance of response con-
cerning liking study, based on a six point scale from
1 = dislike very much to 6 = really like it

Hl«V,2 Homework variation: variance of amount of time spent
doing homework, based on a six point scale from 1 = none
to 6 = 21 hours a week or more

Hl-V,3 Parent attitude variation: variance of reports of
parents' feelings about amount of homework assigned,
based on a four point scale from 1 = indifferent to 4 =
too little

H2-11, Mo2an Social Interaction

Vg

H2-1.1 Unpleasmnt experiences: mean frequency of unpleasant
experiences reported with other students, based on a
five point sccle from 1 = fioné to 5 = a great many

H2-M.2 Teacher attitude: mean perception of teacher's view of
student, based on a five point scale from 1 = very poor
to 5 = top

H2-M,3 Activities: mean number of activities in which a student
is cngaged, based on the number of ''very" or "fairly' res=
poincas concerning activity “a ten extracurricular activi-
ties, including athletics, student government, social
affairs, etc,
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H2-V, Variation of Socia’ Interaction

H2-V.1 Unpleasant experiences variation: variance of the
frequency of unpleasant experience reported with other
students, based on a five point scale from 1 = none to
5 = a great many

H2-V.2 Teache: attitude variation: mean perception of teacher’'s
view of student, based on a five point scale from 1 =

very poor to 5 = top

H2-V-3 Activities variation: variance of number of activities
in which a student is engaged, based on the number of
"very" or "fairly" responses concerning activity in ten
extracurricular activities, including athletics, student
governmment, social affairs, etc.

The attitudeetoward=study indicators are based on the responses by the
students in grades 10-12 to questions concerning: 1) how much they like
to study, 2) how much time each week they spend on homework, and 3) how
their parents feel about the amount of homework that is assigned. The
first item elicits directly an attitude toward studying. The second is
less direct; students who study much usually like to study. The third
item was included bere as an added indication of student attitude toward
studying. Because the items were measures of individuals, their means
and variances were computed and assigned to a mean-level and a variation
cluster. The social interaction indicators are based on responses by the
students to items concerning: 1) how frequent have been unpleasant exper-
iences with other students, 2) what are teacher's atttitudes toward the
student, and 3) in what extracurricular activities does the student take
part. The first and third neasures directly refer to social interaction
with other students. The second measure is assumed to be related to the
amount of rapport--~or social interaction--with teachers. Again, mean=-
level and variation clusters are defined,

Student Output

The Iowa educational data bank information is insufficient to measure
some of the student output clusters, but there was an unexpectedly rich
supply of data in the area of cognitive ability and that cluster was
expanded. This expansion necessitated a revision of the theoretical
scheme for student output. The revised scheme is diagrammed in Figure
5=C-2. The original three ability clusters have been replaced by three
cognitive ability clusters. These three clusters correspond to areas
covered in the Iowa Test of Educational Development and will not be
described further. Also, the aspiration and emotional outlook clusters
had to be simplified. One pair of clusters for each replaced the original
three pairs for each., The aspiration pair consists of a mean-level and
variation cluster for general socioeconomic aspiration relating to edu-
cational and occupational goals. The emotional outlook pair is a mean
level and variation cluster for general adjustment. Because all these
clusters are intended to represent the output of the school system, only
twelfth grade students were used in computing the indicators.
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Ability., The ability clusters consist of the following indicators:

Il-l1l, ilean Verbal Ability

Il-li.1 Expression: mean score on ITED-3, correctness and
appropriateness of expression

I1-M.2 Vocabulary: mean score on ITED=-8, general vocabulary
I1-M.3 Literature: mean score on ITED-7, literature interpretation

I1-V, Variation of Verbal Ability
I1-V.1 Expression variation: variance of szores on ITED-3,

correctness and appropriateness of expt?ssion

I1-V.2 Vocabulary variation: variance of scores on ITED-8,
general vocabulary

I1-V.3 Literature variation: variance of scores on ITED-7,
literature interpretation

12-M, Mean Science and Quantification Ability

12-ii.1 Science Background: mean score on ITED-2, general back-
ground in the natural sciences

I2-M.2 Quantification: mean score on ITED-4, ability to do
quantitative thinking

I2-{.3 Science Interpretation: mean score on ITED-6, inter~
pretation in natural science

I12-V, Variation of Science and Quantification Ability

12-V.1 Science background variation: variance in scores on ITED-2,
general background in the natural sciences

I2-V.2 Quantification background variation: variance of scores
on ITED-/, ability to do quantitative thinking

12-V.2 Science interpretation variation: variance in scores on
ITED-6, interpretation in natural science.

13-li, liean Social Science Ability

IZ-ll.1 Social concepts: wezn score on ITED-1l, understanding
of basic socicl concepts

13-li.2 Social studies interpretation: mnean score on ITED-5,
interpretation in social studies

I3<ki.3 Information source utilization: wmean score on ITED-C,
use of sources of information.
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13-V, Variation of Social Science Ability

13-V.1 Social concepts variation: variance of scores on ITED~-1,
understanding of basic social concepts

13-V.2 Social studies variation: variance of scores on ITED-5,
interpretation in social . tudies

I3-V-3 Information source utilization variation: variance in
scores on ITED-9, use of sources of information,

The nine subtests on the Iowa Test of Educational Development were par=
titioned into three groups: 1) verbal ability, 2) science and quantifi-
cation ability, and 3) social science ability. Each group consists of
three tests. For each group, a pair of clusters is defined; one cluster
for means and one for variances.

Aspiration. The aspiration clusters consist of the following
indicators:

J1-11. HMean Aspiration

Jl-M.1 FEducational expectation: mean education level the
st::dents expect to attain, based on a 10 point scale
fron 1 = less than high school graduation to 10 = graduate

study

J1-M.2 Educational discrepancy: mean discrepancy between the
education levels expected by the students and those

achieved by their fathers

Jl-H.3 Girls' aspirations: mean occupational aspiration of
girls, based on a five point scale from 1 = full=-time
homemaker to 5 = full<time career.

J1-V, Variation in Aspiration

J1-V.1 Educational expectation variation: variance of the
education levels the students expect to attain, based
on a 10 point scale from 1 = less than high school
graduation to 10 = graduate study

J1-V.2 Educational discrepancy variation: variance of the
discrepancies between the educational levels expected
by the students and those achieved by their fathers

J1-V.3 Girls' aspirations variation: variance of occupational
aspirations of girls, based on a five point scale from
1 = full-time honemaker tc 5 = full-time career.

For each student in twelfth grade, three measures are computed: 1) edu-
cational expectation level, 2) discrepancies between expected educational
level and educational level of the student's father, and 3) occupation
aspiration of girls., The educational expectation level generally indicates
the socioeconomic aspiration of the student. The discrepancy with the
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father's educational level refines this by indicating the degree to
vhich the expectation is upward-mobile. Occupational aspiration infor-
mation was not available for boys, but for girls an item response
indicated whether the girl aspired to a career, full-time or part-time,
or to be a homemaker. The career aspiration of girls may be considered
an indicator of the general socioeconomic aspiration of the students.
Because these measures are individualistic, two clusters were formed,
one for mean~level and one for variation.

Emotional Qutlook. The emotional outlook clusters consists of the
following indicators:

Kl-M, HMean Ad{justment

Ki-ii.1 Markpoint variance: mean student markpoint variance,
computed as the varicucs of the nmarks that a student
receives in academic courses

K1-M,2 Aspirational discrepancy: mean difference between
what educational levels students believe they could
attain and what levels they expect to attain, based on
a 10 point scale from 1 = less than high school gradua-
tion to 10 = graduate study

K1-M.3 Uncertainty: percent of studenis who are uncertain of
their post-high school educational plans

K1-M.4 Czpacicy learning: correlation coefficient betwezn
MPA's and composite ITED scores

K1-V, Variatior in Adjustment

Kl-V.1 liarkpoint variance variation: variance of student
narkpoint variances, computed as the variance of the
mmarks that a student receives in academic courses

Kl1-Y.2 Aspirational discrepancy variation: variances of
differences between the educational levels that students
believe they could attain and what levels they expect to
attain, based on a 10 point scale from 1 = less than
high school graduation to 10 = graduate study.

For each student in the twelfth grade, a special mark sumnmary coefiicieant
was formed-~the markpoint variance. This was computed as the variance

of the marks received by the student in academic courses, and it is
considered to be a measure of consistency of performance. It is assumed
that consistency is an aspect and indicator of adjustment. Another
indicator was computed from two parallel questions asked of the students:
what educational level they expected to attain, and what level they
thought they could attain, The discrepancy between the responses is also
considered a measure of adjustmeat. The means and variances of these

two meajures were conputed over students and assigned respectively to the
.Jean-level and variation adjustment clusters. Two additional measures
were conputed to indicate mean-level of adjustuent. The first is a
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measure of uncertainty; i.e., percent of students who were uncertain of
their future educational plans. The second is a measure of the dis-
crepancy between test score and 1PA: specifically, it is the correla- j
tion coefficient between the two. Uhen there is a high correlation,
then it can be said that students are working to capacity. A lower
coefficient may indicate emotional distraction or interference.

D. Analytic Techniques

This section contains the theoretical bases, statistical proper-
ties, computational formulas, and interpretative implications of the
analyses performed on the data. The indicator variables were extracted
from the Iowa and U.S. Census data banks by a series of computer pro-
grams, which are briefly described below, and were fed through a four-
stage computing procedure before the final results were obtained. The
first stage--filtering--has not been discussed previously, since its
need became apparent only during the final stage of the project. The
se~ond stage involved compositing the indicators by clusters according
to principal component analysis. The third stage involved factoring
the clusters within each supercluster--Community Input, School Media-
tion, and Student Output--according to image analysis. The fourth
stage involved regression and graphical analysis of the interrelation-
ships of the image factors.

The principal component compositing, the image analyses, and
some of the stage four analyses were first performed on indicator
variables as calculated from essentially the entire population of Iowa
secondary schools. It was apparent that there were complicating data
in the indicator data matrix. In particular, image factor scores,
which automatically have means of zero and standard deviations of one,
were found for some schools to exceed plus or minus ten. This indicated
enormously skewed distributions, even though after the compositing
operation one would have expected approximately normal distributions.
There were two possible reasons for the skewness: either there vere
schools which were most unusual in terms of their educational situations
or qualities, or there were erroneous data mixed in with good data.
Consequently, a manual examination was made of the data for schools
with extreme factor scores. (Careful monitoring of all the input data
was not possible because of the vast amount of data processed and
because of the desire to establish the probability of just these kinds
of problems.) It was found that the extrewe values generally corres-
ponded tc missing or inconsistently coded data and not to unusual data.
Some procedure had to be developed for omitting such data or for pro-
viding suitable substitutes.

Except in a few isolated cases, in which census data were in-
correct because of manual errors in the mapping operation, all the
errors were found in the lIowa educational data bank data. It should
be stated that the errors encountered are not those which would
significantly affect the utility or value of the Iowa educational data
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bank, Ia fact, the personnel ai the data bank operate with the expecta-
tion that data will occasionally be missing or incorrect. The amount

of time spent correcting data is proportional to the necessity that the
data be correct. For example, it is necessary that each teucher's

sscial security number be recorded correctly. If, however, a teacher's
current assignment is incorrect or missing, no irreparable damage 1is
done. The objective of data processing systems is service. If a school
fails to convert its grading codes to the statewide code, th¢ most that
can happen in terms of service is that the school will not receive
computed grade points. The data received from the Iowa tank is certainly
sufficiently accurate and complete for administrative purposes. A question
must be raised as to whether it is satisfactory for research problems
such as the one reported herein.

Twc problems were envisioned had the erroneous data been retained
and ignored. First, they generally depress correlations. Since from
preliminary analysis it wa¢ known that the correlations would be low,
this was not acceptable. 3Second, graphical presentations were planned.
Therefore, such data were not acceptable because the scaling of the
graphs would have been overextended. Third, such data make inappropriate
the definition and computation of orthogonal factor scores. This last
point is not widely known, but may be illustrated by an example. Given
twvo orthogonal components derived from a set of variables by the method
of principal comporents, one might expect the variates to be bivariate
normally distributed, with correlation zero. Yet, all orthogonalization
guarantees is that the linear correlation is zero, while the bivariate
distributions may consist of the mixture of a bivariate normal distribu-
tion, with high correlation, and one extreme outlier placed in such a
way as to negate the correlation of the other points.

The problems envisioned were considered serious enough so that
extrene measures were employed to clean the data. The operation is
calle¢ filtering and is described later in this section. It consisted
of omi%ting all schools which were in the extreme tails of the distribu-
tions i°r one or more variables. This operation might not have been
necessar; if different kinds of analysis had been employed. In this
researct., the school is the unit under study and the sample size is
actually qiite ruall, being in the hundreds. If students were the units
of study, such cata would huve been less serious, since students numbered
in the hundred thousands. The particular analytic techniques used here
vwere especially sensitive to erroneous data. Yet, it must be concluded
that the data should probably be considered inadequate for the purposes
of the present research. By the end of the filtering operation, about
half the schools had been omitted from the analysis. The investigators
cannot answer the crucially important question of whether schools having
such data correlate with the high school size/non-dollar costs relation=
ship; i.e., do the schools omitted from consideration form & special
sub-population of schools in terms of their educational or environmental
characteristics? Does failure to supply data indicate special qualities
which are related to how schools are operated and, in turn, to how
students are taught and learn?
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Construction of the Indicators

Prior to performing any of the analyses, it was necessary to run
a series of computer programs which extracted the indicator information
from the data bank tapes. In the following paragraphs are given brief
descriptions of the programs and their purposes. All the programs were
writtgn in a combination Fortran-63 and Compass machine language for the
CDC 3600.

Census data processing. Three programs ran sequentially to produce
the indicators use in Community Input. The first program read the census
date tapes and the mapping cards. The contents of the mapping cards
are described in Chapter 4; essentially, there was one mapping card for
each census unit, giving the proportional assignment of the unit to
school areas. The first progran collated the two files. It produced
an output tape file which consisted of a copy of the census data plus
tags indicating for each unit which schools with which proportions were
assigned to the unit. The second program then made repeated passes
through the new tape file. There was one pass for each successive group
of 28 schools--this limit was imposed by computer memory size. The
values of the census items for the 28 schools were accumulated internally
during a pass. As each tagged data set was read, its tags were examined
to see whether or not the unit was assigned, to any extent, to any of
the 28 schools; if it was, its values were added to the accumulated sums
for the school after multiplying by the indicated proportions. The out-
put tape file of the second program served as input to the third program,
which formed the ratios, percentages, etc., needed as the Community
Input indicators.

Student data processing. The student data were recoréed on a 13-
tape file, One computer program was used to process the information and
to produce most of the indicators for School Mediation and Student Out-
put. The program was run 13 times, once for each tape in the file.

The program read the student records school by school. For each school
it determined the averages, proportions and variances required for con-
struction of indicators. In addition, it reconstructed the assignment
of students to classrooms on the basis of student course records, and
determined the averages and variances »)f classroom qualities. For

each school, the program generated the constructed indicators.

Teacher data processing. Two clusters of indicators in the School
Mediation group required examinations of the Teacher data file. For
this purpose a program was run which read the 2-tape teacher file and
computed the necessary means and variances by school.

Filtering the Data

The data processing operations described above yielded a data
matrix on tape of about 120 indicator variables and about 40O schools.
As noted above, there were many missing or miscoded data. A quick
visual examination was first made of a printout of the data. This led
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to the omission of about 70 schools. A preliminery set of principal
component and image analyses was then made. At that tiune, the extreme
factor scores were detected during a second visual examinstion of a
printout. A detailed examination was made of the data for which the
largest extreme scores had been obtained. It was found that,in all
cases, those schools had consistently miscoded or missing data. 1In
one school, no seniors had filled out the general information question-
naire. In anuther school, only half the students had grades reported.
The large amount of missing and incorrect data in these schools suggested
that scores other than the extreme ones noted might be spurious. The
only possible solution was to omit those schools.

Because of the amount, it was not possible to check all the source
data manually. The existence of undetected erroneous data was con-
sidered sufficizntly certain that it was necessary to devise an automatic
procedure for clearing the data matrix of schools with such data. The
"filtering" oneration consisted of a computer program which scanned
the indicator data matrix and computed the means and standard deviations
of each indicator variable. A second pass was then made through the
matrix. This time, each variable for each school was compared to the
mean and stardard deviation of the variable for the population. If ome
or more of the values exceeded the mean by 3.5 or more standard devia-
tions, the school was omitted. In all, 110 schools were omitted, and
the final sample size for analysis consisted of 220 schools.

The 3.5 standard deviation criterion would correspond roughly to
the omission of 5% of the schools in the case where 120 independent
normally-distributed variables are processed. Because of the non-
normality and dependency of the data, roughly 30% of the schools were
omitted. This must be considered somewhat detrimental in terms of the
representativeness of the sample of schools. The only apparent alter=
native was to have transformed the distributions of the variables; i.e.,
to have substituted standard values of 3.5 for standard values of more
tban 3.5. However, becausz of the correlated nature of the questionable
data--e.g., if a school was missing a large number of questionnaire
responses, many variables would be affected-=-substitution would probably
have led to less obvious but just as sourious final results.

Composition of the Clusters

Given s set of variables, the principal component, as defined by
Hotelling (1935), is a certain linear combination of the standardized
versions of the variables. The weights in the combination are deter-
mined by the largest eigenvalue . of the correlation matrix of the
variables and by its corresponding unitized eigenvector. Specifically,
the weight for the ith standardized variable is equal to the ith entry
in the eigenvector divided by the square root of the eigenvalue. The
correlations between the variables and the component score are sinilaxly
definable. The correlation between the ith item and the score is equzl
to the ith entry in the eigenvector multiplied by the squasre root of the
eigenvalue.
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The principal component is the linear combination of the variables
which represents the maximur amount of variance that can be extracted,
by a single linear combination, from the variables. This can be under-
stood best in the sense of correlation between the variables and the
component score. With the principal component, the sum of the squares
of these correlations is maximized. When the eigenvalue on which the
principal component is based is compared to the number of variables,
the result is the proportion of the total variance of the variables
wnich is extracted by the principal component.

When the indicators of a cluster have homogeneously high corre-
lations, the proportion of variance extracted by a principal component
analysis s high. For example, for the (hypothetical) correlation matrix

1.0 .8 .8
08 1.0 08
08 08 1.0

82.5% of the variance is extracted. If the correlations are homogeneous,
but low, the principal component is still an efficient "blend" of the
variables, though a smaller proportion of the variance is extracted.
There are problems, however, if the correlations are heterogenevus. Two
cases should be considered. First, there may be distinct structures

in the correlation matrix, and the principal component may extract and
represent only one of the structures. For example, the principal
component of this matrix

100 .8 Co .o
.8 1.0 .0 .0
.0 0 1.0 .6
.0 0 6 1.0

correlates only with the first two variables., Second, there may be
systematically small correlations but with different signs, and the
principal component may correlate positively with some variables and
negatively with others. For example, for this correlation matrix

1.00 06 =,10
.06 1,00 =-,08
.010 -008 1.00

the principal component correlates positively with the first two var-
iables, but negatively with the last. This would be considered unde-
sirable if the thre: variables were to be considered positive but
independent aspects of some quality--a hypothesis not disproved by the
signs because of the small correlacions.
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Many instances of these effects are realized in the data analysis
for this project, yet principal components analysis was the only
available appropriate analysis. There is need, therefore, teo promote
the development of a new statistical technique. The problem is to
devise an automatic weighting procedure for compositing heterogeneously
correlated variables--for determining s score which correlates highly
and with specified directions with all the variables in the set. Ome
criterion which might be used may be called "maximin". Thke criterion
is that all variables should have the specified sign ard the smallest
correlation (in absolute value) should be maximized. A computational
procedure for the meximin component has not been determined, although
considerable time has been expended in trying to find one and in trying
to identify the properties the maximin component would have. It is
not clear vhether a properly signed component always exists or whether
the maximin is unique. If, however, such a component technique can be
found, it would be a useful addition to the indicator-cluster~factor
methodology employed in this project. Perhaps for each cluster, the
decision to use principal or maximin component analysis would be made
on the hasis of the theory for clustering the indicators or on the
basis of the determined correlation matrix.

However, principal component analyses were used on the data for
this project, and it will now be described how such analyses can be
interpreted. First, the proportion of variance extracted is a measure
of the homogeneity and magnitude of the corrzlations. A high proportion
indicates that the principal couaponent score is a good surrogate for
the set of variables. In terms of predicting some outside variable,
the principal component will probably serve almost as well as the
entire set of variables. On th= other hand, a low proportion indicates
that a considered amount of the predictive power of the indicators has
been lost in the compositing. The correlations or loadings between
the component and the variablesindicate the degree to which the individ-
ual variables a.2 included in the ccmposite and the directional
relationship that they have with the component. Certain variables may
have negative loadings and others may have essentially zero loadings.
The pattern of correlations is examined for the purpose of reinter-
preting the cluster; if the signs or magnitude of the loadings are
not as had been expected, the meaning of the cluster as measured may
not be the same as the meaning originally intended. The name of the
tluster may then have to be redefined.

Image Analysis

The term "factor analysis" refers to two related models: "pure"
factor analysis, in which there is one unique factor for each variable
as well as a set of common factors, and "compoaent analysis", in which
there are only common factors and tkey are combinations of the variables.
With pure factor analysis (alpha and canonical factor analysis) a
relatively reasonable model is achieved, but factor scores are not
computable, With component analysis, a less reasonable model is
achieved, but factor scores are computable. Because the factor scores
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Aruitoxt provided by Eic:
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were to be used in the stage four computations of the project, it was
necessary to use a component analysis model. The component analysis
approach chosen was image analysis, which was originally formulated by
Guttman (1953) and later extcoded and improved by Harris (1962). Image
analysis is a component anaiysis technique which is intended to
approximate pure factor analysis.

In image analysis, there is an implicit transformation of the
variables. Each variable is transformed implicitly into its "image",
which is defined as its regression estimate-~i.e., the variable as
predicted from the other variables. Also defined implicitly is the
"ant {=-inage" which is the residusl in the regression. In image analysis,
the factors are determined on the basis of the images rather than on the
basis of the original variables. Because of certain mathematical
identities, it is not necessary explicitly to compute the image variables.
All the computations can be carried out in terms of the original variables.

Let Z be the p x N matrix of standard (means = 0, variances = 1)
original variables. The correlation matrix is R = N zZ’. Prom the
correlation matrix, the image analysis may proceed. l’i.rot, the diagonal
matrix of anti-image variances is computed: 1 the diagonal matrix
of the reciprocals of the diagonal entries of R™ Note that a diagonal
entry of S2 is the complement of the squared-natiple-cortelation between
the corresponding variable and all the other varisbles. It would be
possible at this point to compute and factor the image covariance matrix:
G = R + s2p~132 . 252, However, according to the Harris a
different matrix is factored: S'IRS°1 = XBp 2x/, where B~ is the diagonal
matrix of eigenvalues of S~1RS"l and iolums o.. X are the correspond-
ing unitized eigenvectors. Let Bg = (B, Br' o« Then the Barris
factors of G are Fg = ang. Actually only certai.n gf the factors are
retained. All factors corresponding to roots in B.“ greater than ome
are retained. These factors may then be rotated by Kaiser's (1958)
normal varimax procedure and F_T is obtained, It can be shown that the
image factor scores can be computed fron the original variables accord-
ing to this formula: y = 7B x’S"l2, These factor scores have means
equal to zero, variances equal to one, and intercorrelations equal to
zero.

Guttman (1953) originally showed that image analysis is an approxi-
mation of pure factor analysis. When a universe of variables is
sufficiently sampled, the image factors approximate the common factore.
Guttman further showed that this approximation is appropriate when the
correlations between the anti-images are close to zero., The anti-image
correlation matrix is SR™1S, Note that SR"1S is the inverse of the
matrix, S=1RS=1l, which was factored. This implies that the small roots
of S-1gs=1 cortesfond to the large roots of SR~1S, By omitting the
small roots of S* » the large roots of SR"1l are omitted from the
data analysis model; i.e., the reproduced anti-image correlation matrix
would have, as Guttmn shows to be important, small off-diagonal entries,
This approach was developed by Harris (1962) and he also provides further
justification for it,

In Section 6=-3, four nmatrices are presented for each image analysis.
First, there is the corre%ation matrix of the original variables. Second,
the diagonal entries of S< (i.e., the anti~image variances or the
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complements of the squared-multiple-correlations) are given. Third,
there are the Harris roots of G: B 2, Finally, the rotated image factor
metrix, F, T, is given. The anti-imgge variances indicate the degrees

to which ghe original variables are not predictable from ori? another—-
i.e., the proportions of the variables which approximste unique variance.
The magnitudes of the omitted roots in B 2 (roots corresponding to roots
in Brz less than one are omitted) indicate the amount of anti-image
correlation. The higher these values, the less valid is the spproxima-
tion to pure factor analysis and the less likely it is that the universe
of variables has been properly sampled. The factor matrix gives the
cross-covariances of the image variables and the rotated factors. The
meaning of a factor is determined ou the basis of the ‘variables which
have the highest covariances or loadings. The factors which are most
important are those which have the highest sums of squares of loadings.
The variables which are essentially ignored in the analysis are those
which have the lowest sums of squares of loadings.

Regression Analysis

Although planned, no extensive advanced regression an-.ysis was
used. To get a sense of the data, a set of simple multiple regressions
was performed. These techniques are well-known and require no discussion.

Contour-Plotting

Somewhat tangentially to the regular course of this research,; g
statistical technique was developed and tested. The technique = not
new but rather is an application of a computer technique often used in
geophysical research. A geophysicist. might have gravity readings over
an area and want to diagram the hypothetical gravity surface to aid his
search for anomalies. To provide such diagrams, geophysicist have
developed computer programs which accept as input levels each point on
2 grid and which produce as output a contour map of the surface. A con-
tour map is a mep in which lines are drawn connecting places of equal
level or value.

The statistical application of contour plotting concerns the
examinztion of the relation of two variables as in diagramming their
joint distribution. One solution commonly employed is tc produce a
scatter plot. However, this is not generally appropriate when there
are many observations. Even when there are few, scatter plots only
suggest the term of a distribution. However, if the data are plotted
on a grid and each variable is transformed by a lircar function into
the range l-n where n is some chosen integer, a contingency table may
be produced, A contour plot may then be made, considering the grid
points as equelly spaced and the frequencies as levels. The data are
then in the forn acceptable to a geophysical plotting progran and the
shape of the distribution can be explicitly diagrammed.
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This technique seems to have great promise in terms of finding and
defining non-linear distributions. A more important application may be
in detecting mixture distributions-~i.e., distributions vhich are the
sum of several different distributions of several different subpopulations.
Two examples of frequency distribution contour plots are given in Section
6-C.




CHAPTER 6
RESULTS AND INTERPRETATIONS

This chanter contains four sections, In the first section,
the principal components analysis which was performed on the clusters
of indicators is described, The second section describes the factor
structures. The third section contains the regression structures.
The fourth section is a concluding statement.

A. Properties of the Clusters

In this section are tabulated the results of the principal com-
ponent analyses performed on the clusters of indicators. The discussion
is divided into three parts--one for Comrunity Input, one for School
Mediation, and one for Student Output. Principal component analysis
seems to be inappropriate for clusters which contained non-homogeneously
correlated indicators and the principal component fails to correlate
with or correlates with the wrong sign of some of the indicators. The
discussion is aimed, therefore, at redefining or clarifying the meaning
of the cluster measurements in terms of their actual computational
relationships with the indicators. For each group of clusters, the
means, standard deviations, intercorrelations, and principal component
loadings of the indicators aregiven for each cluster within the group.

Cormmmity Input

The Community Input clusters were uore appropriately analyzed by
principal component method than the clusters of the other superclusters,
since higher and more homogeneous inter-indicator correlations were
found, The analytic results are discussed in the following paragraphs.

Population Dynamics. The analytic results for these clusters are
presented in Table 5-A-1., The three growth indicators have a non-
transitive correlation structure: birth rate and immigration are
each correlated with residence newness, but they are not correlated
with each other. This is reasonable since a high birth rate and a high
amount of immigration are each an independent source of residence
construction. The principal component loads highly on all three
indicators. The structure of the youth indicators is more cowplicated.
Infants and children are correlated as are young men and young women;
also, infants is correlated with young men and young women, but children




TABLE 6-A-1

CLUSTER ANALYSIS RESULTS FOR
COMMUNITY-INPUT--POPULATION DYRAMICS

Clusters llean S. D. Correlations Principal
Component

Al. Growth
(48.3% of the variance
was extracted)

Al,1 Birth Rate 21,50 3,438 wee 35 ~,05 «62
Al.2 Residence Neumess 11.27 5.37 ¢35 === 32
Al,3 In-migration 13.43 4.12 “e05 (32 =--
A2, Youth
(53.2% of the variance was
extracted)
A2,1 Infants 12,29 1.49 e Sl 44 37 .78
A2.2 Children 25.15 1.89 31l  mee (13 =05 L42
A2,3 Young ilales 4,58 <606 bl 13 === 472 85
A2,% Young Females 4,63 67 37 =05 72 === 78
A3, Density
A3.1 Structure Density 1.11 015 wae =40 o3 -.43
A3,2 Unit Density 3.26 23 =) w== 55 .9
A3.3 Room Density o &S <03 5 55 ene o 74

«~130-




as an indicator is not. This coizplication is doubtless related to the
presence of families with infants yielding high proportions of young
adults and infants and to a general tendency for a community to have
many or few infants and children., All four indicators have high corre-
lation with the principal component. The density cluster exhibits a
non-transitive correlation structure: structure density and room density
are each correlated with unit density but not with each other. It
should also be noted that the correlation between structure density and
unit density is negative. Unit density (persons per unit) is high when
structure density (units per structure) is low or when room density
(persons per room) is high. These empirical results imply that density
should be interpreted in terms of many people in a small living area.

Population Characteristics. The analytic results for these clusters
arc presented in Table 5-A=2, The rural/urban cluster measurement was
computed in such way that rural areas have high scores. The correlational
structure of the three indicators is non-transitive. Urban residence
is negatively correlated with rural non-farm residence and agriculture
employment, but the latter two are essentially uncorrelated. This
result suggests that in a non-urban area, non-fam residence and
employment in agriculture are essentially independent. The principal
component correlates highly with each of the indicators, the correla-
tion being negative for urban residence. The gsocioecononic level
cluster is somewhat confused because of the difficulty of coding
occupation levels in rural areas. The farming occupation was given a
relatively high occupation score, yet farmers generally have less income
and education than high~status urban workers. In this cluster then,
occ' - .tion level correlates negatively with income level. However, the
principal corponent correlates positively and highly with Income level,
and is probably an adequate measure of socioeconomic status. The
indicator correlations for socioeconomic variation are essentially zero.
The pattern of signs is the same as for the previous cluster, and the
principal component may be considered to represent variation in socio-
econonic standing. d

Socialization Characteristics. The analytic results for these
clusters arc presented in Table 6=A-3. For the social activity involve-
ment cluster, the social workers indicator is uncorrelated with the
other indicators and has a low correlation with the principal component.
On the other hand, public employees and female employees sre correlated,
and both correlate highly with the principal component. However, the
meaning of this cluster is obscure. The two indicators oi the social
mobility clusters are essentially uncorrelated, but what correlation
exists is negative, This makes the indicators correlate with the
principal component in opposite directions; i.e. an area with a high
score on the principal component would probably have a low heterogeneity
but a high population mobility. This must be related to the urbaniza~-
tion processes in Iowa, There are three poverty culture indicators,
and the last, uneaployment, is essentially uncorrelated with the other
two and has a low correlation with the principal.component. Apparently,
unemployment is not a regular problem in Iowa, The other two indicators,
low income, and poor housing are correlated and both have high correla-
tions with the principal cocponent.
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TABLE 6-A=2

CLUSTER ANALYSIS RESULTS FOR
CORIUNITY- INPUT--POPULATION CHARACTERISTICS

il ma e,

Clusters Mean S. D. Csrrelations Pritcipal
Component ;

j 31. Rural/Urban %
(62.9% of the variance
was extracted)

Bl.l Urban Residence 13.70 26.32 woe =80 =,67 -,99

Bl.2 Rural Non-Fam 40.89 19.13 =830 @== .12 79
Resgidence

B]. * 3 Agricul.ture Employmﬁlt 40 Py 69 1’1‘ ° 60 -e 67 Py 12 bkt . 69

B2. Socioeconomic Level
(58.8% of the variance :
was extracted) : ’

32.1 Income Level 4.99 055 hatedend 039 -.60 091
B2.2 Education Level 5.02 020 3G ww= .10 56
B2.2 Occupation Level 7.40 48 «60 =,10 e~ -, 79

B3. Socioeconounic Variation
(38.9% of the variance was

extracted)

B3.1 Income Variation 8.12 1.01 e ,06 -.10 .63
B3.,2 Education Variation 2.02 21 06 o== -,08 57
B3.3 Occupation Variation 9.20 1,11 =10 =,08 == -, 57
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TABLE 6-A-3

CLUSTER ANALYSIS RESULTS FOR
COMMUNITY INPUT--SOCIALIZATION CHARACTERISTICS

J

Clusters Mean S. D. Correlations Principal
Component

Cl. Social Activity/Involvement
(45.52 of the variance
was extracted)

r Cl.1 Social Workers 2.25 1.69 -—- .13 .00 .30
‘ Cl.2 Public Employees 2.56 1.40 A3 --—- .34 .83
Cl.3 Female Employees 35.74 7.84 00 .34 --- .77

C2. Social Mobility
L (57.2% of the variance
was extracted)

C2.1 Population

» Hetcrogeneity 15.73 6.98 -—- =.14 -.76
= C2.2 Population Mobility 22.93 4.69 -.14 --- .76

C3. Poverty Culture
(45.2% of the variance
was extracted)

C3.1 Low Income 22.10 6.25 -— .32 -.03 .72
C3.3 Unemployment 2.68 1.73 -.03 .19 -—- .37
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Economic Structure. The analytic results for these clusters are
presented in Table 6=A=4. In the wealth cluster, property value and
rent value have a substantial intercorrelation and are both highly
correlated with the principal component. Zut automobile availability has
very low correlations with property value and rent value and only a
moderate correlation with the principal component. Apparently, the
availability of automobiles is confounded by other factors--perhaps the
age and type of automodile. Both the industry and trade clusters con=
sist of highly and homogeneously correlating indicators, and the
correlations with the principal components are high. The distinction
made between industry and trade is not clear, The farming cluster
consists of variables with low intercorrelations., However, the principal
component seems logical. It correlates negatively with family farm help
and positively with paid farm help and food industry. It would seem,
then, that an area with a high value on the component would have a
comnercial frrming industry rather than family farming.

Educational Resources, The analytic results for these clusters are
presented in Table 6=A-5. The first cluster, archive usage, contains
just one indicator, librarians, and the principal component is equal to
the indicator. However, the indicator librarians is probably without 1
value, since the census data on which it is based are too gross. The
school areas are relatively small, the count of employed librarians is
based on a l-in-4 sanple, and librarians are rare. Therefore, the
estinated number of librarians per 1,000 population tends to be inaccurate.
The two educational involvement indicators, school enrollment and school
employment are essentially uncorrelated. This is probably due to the
fact that rural teachers do not always live in the area where they
teach. Both indicators correlate highly with the principal component.
The two indicators for the educational attainment cluster, college
attainnent and professional employment, have a high intercorrelation
and both correlate highly with the principal component.

School lediation

It must be adwmitted that the easurement achieved of the school
rmediation clusters was generally imperfect. Part of the reason was the
absence, noted earlier, of data appropriate to measure the kinds of
social processes theoretically considered important. Part of the reason
was the lack, also noted earlier, of an analytic technique for composit-
ing non-homogeneously correlating variables. Another basic problem with
the data bank information became apparent upon examination of the cluster
analysis results and the associated source data. All but the most gen=-
eralized curricular control is exercised by local school .fficials.
Consequently, course contents, requirements, and standards vary widely.
On the other hand, in fitting the hundreds of curriculum patterns into
a statewide code, many quite inappropriate equivalences had to be assumed
by the founders of the data bank. For example, English IV may be a
course required of everyone in one district and a course taken only by
the best five percent of students in another. The general problem is that
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TABLE 6-A-4

CLUSTER ANALYSIS RESULTS FOR
COMMUNITY INPUT--ECONOMIC STRUCTURE

= — 2

Clusters Mean S. D. Correlations Principal
Component

D1. Wealth
(50.8% of the variance
was extracted)

D1.2 Rent Value 6.02 .78 45 === 15 .83
D1.3 Automobile
Availability 1.12 .10 .12 J1F -— .43

D2. Industry
(65.2% of the variance
was extracted)

D2.1 Industry Employment 22.82 7.95 -—- .34 .63 .83 \,/
D2.2 Managerial Employment 6.34  2.43 .34 -—-  .4& .70 ’
D2.3 Clerical Employment 7.53 2.95 .63 44 - .88 3
I
D3. Trade .

Q (75.3% of the variance
i was extracted)

J D3.1 Retail Employment 14.45 4,67 --- .58 .73 .89 » 5’
: D3.2 Service Employment 5.52 2,08 .58 --- .58 .82 R
! D3.3 Sales Employment 5.36 2.35 73 .58  we- .89

D4. Farming

: (40.7% of the variance
was extracted)

D4.1 Family Farm Help .11 .07 -—- -,19 -.02 -.09
; D4.2 Paid Farm Help .18 .08 -.19 --- .10 .76 ;
: D4.3 Food Industry 3.46 2,69 -.02 .10 -~ .40
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TABLE 6-A-5

CLUSTER ANALYSIS RESULTS FOR
COMMUNITY INPUT--EDUCATIONAL RESOURCES

I

Clusters Mean S. D. Correlations Principal
Component

El. Archive Usage
(100% of the variance
was extracted)

El.1 Librarians .32 .39 - 1.00

E2. Educational Involvement
(53.5% of the variance
was extracted)

E2.1 School Involvement  25.73 2.83 — .07 .73
E2.2 School Employment 5.48 1.91 07  =—- .73
E3. Educ.*ional Attainment

(74.5% of the variance
was extracted)

E3.1 College Attainment 13.15 3.56 ~—- ,49 .86
E3.2 Professional '
Employment 7.0 2.30 49 - .86
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altk ;ugh the data bank codings have administrative meaning=--e.g., in
both cases above, "Bnglish IV" is the proper printout for class lists--
they do not always have substantive meaning,

o The analytic results for these clusters are
given in Table 6-A-6. The problem of 3eneral coding iaconsistency dis-
cussed abov> is especially important for these clusters. It was originally
intended that these clusters represent different substances and not be
tied to administrative distinctions such as courses. For example,
literature discussed in a history course was English stimulation nonethe-
less., Since this was not possible, the administrative distinctions had
to be used, Even then, the curricular differences between schools has
essentially prevented any measurement of stimulation substance. The
indicators within each of the five clusters have very low correlations.

It does not seem profitable to attempt explanation of the patterns of
correlations or to interpret the meaning of the principal components.
Although these concepts are doubtless cssential to the question of high
school gize and non-dollar costs=-e.g., large schools may very well provide
mcre stimulation in certain areas--they could not be measured.

Stimulation Structure. The analytic results for these clusters are
presented in Table 6-A-7. The correlations for the mean and variation
teacher experience clusters are fairly high and all the indicators
correlate highly with their recpective principal components. The indica-
tors selected for classroom hererogeneiiy seem to be essentially uncorre-
lated both for mean-level and variation. As noted, principal components
analysis yields spurious results in such cases; only 33 percent and 27
percent of the variances of the indicators is extracted.

Satisfaction, The analytic resulis for chese clusters are presented
in Table 6-A-8, For the first cluster, mean attitude toward study, an
indicator was omitted and the resulting two indicators do not define
a meaningful concept. The second cluster, variation in attitude towsrd
study, has low interiundicator correlations, aud principal components
analysis has yielded a component with uninterpretable signs., The mean
social interaction cluster has one nmoderate interindicator correlation
between teacher attitude and activities. There is apparently a more
confortable social relationship between teachers and students when they
interact in activitles, Both indicators correlate highly with the prin-
cipal component, The indicators for variation of social interaction
have positive correlations and correlate aighly with the principal
component. The composite measure apparently indexed variation in social
attitude and participation~~i.e., the presence of both activists and
loners.

Student Output

For student output, the uore concrete clusters, which involved an
established test baiiery and 2 definite and obviouc aspiration scale.
seened quite amenable to the principal component analysis. The abstract
clusters, which represcented attempts indirectly to measure emotional
qualities, yielded equivocal results.
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TABLE 6-A-6

CLUSTER ANALYSTS RESULTS FOR
SCHOOL MEDIATION--STIMULATION SUBSTANCE

_M-

Cluster Mean S. D. Correlatioas Principal
Component

Fl. Matbh =«tics
(32. Z{ o the variance
was extracted)

Fl.1 Advanced Mathematics 21.07 10.84 - =03 .09 -.09 .45
4 F1.2 Math. Consistency .77 10 -.03 --—= .04 .05 -.06

F1.3 Mathematics/Like 14.73 4.86 09 .04 -—— -.26 74
g Fl.4 Mathematics/Dislike 24.64 6.79 -.09 .05 -.26 1.00 ~-.75

F2. Science

(34.6Z of the variance

was extracted)

F2.1 Advanced Science 4.20 8.19 -— -.08 -.09 .03 .23
E F2.2 Science Consistency .81 .09 -.08 - .00 .08 .11

F2.3 Science/Like 12.38 4.9 -.09 .00 --— -.36 -.51
E F2.4 Science/Dislike 13.11 5.40 .03 .08 -.36 -—- .81
P F3. English

(38.4Z of the variance

wvas extracted)

F3.1 Advanced English 29.85 16.47 — =11 .12 -.13 44

F3.2 English Consistency .81 09 -.11 --- -,20 .08 -.49

F3.3 English/Like 11.77 4.46 12 =20 --- -.37 .76
? F3.4 English/Dislike 18.21 6.61 -.13 .08 -.37 -— -.71
‘ F4. History

(32.6Z of the variance

was extracted)
| F4.1 Advanced History 32.44 13.08 -— .07 -.05 .13 .50

F4.2 History Consistency .81 .07 07 — .06 .15 .45
: F4.3 History/Like 10.23 4.31 -.05 .04 ~—--.20 -.51
* F4.4 History/Dislike 18.73 6.73 A3 .15 -.20 —- .76
i F5. Foreign Language

(37.52 of the variance

was extracted)
| F5.1 Foreign Language 13.55 7.69 -—— .33 .32 .04 .82

F5.2 For. Lang. Consistency .71 .30 33 --- .05 .15 .67

F5.3 For. Lang./Like 2.09 1.95 32 .05 ----.03 .57

F5.4 For. Lang./Dislike 9.48 4.85 04 .15 -.03 ——- .23
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TABLE 6-A-7

CLUSTER ANALYSIS RESULTS FOR
SCHOOL MEDIATION--STIMULATION STRUCTURE

=—==¢==n===——_='—_

Cluster Mean S. D. Cormclations Principal
Component

G1(i). iiean Teacher Experieace
(59.9%Z of the variance was

extracted) .

G1(f).1 Teacher Age 37.74 3.86 -~ 47 .31 .77

G1(M).2 Teacher Experience 4.25 1.76 .47 -— .41 .83 I
Gl(M).2 Teacher College

Credit 152.57 7.72 31 41 - .72

G1(V). Variation of Teacher Exper. ‘
(49.5Z of the variance was

extracted)
G1(V).1 Teacher Age Var. 165.04 vY0.02 - .35 .28 .82
G1(V).2 Teacher Experience
Variation 30.89 26.41 35 -— .08 .68
G1(V).3 Teacher College
Credit Var. 611.37 589.20 28 .3 - .59 J

G2(M). Mean Classroom Heterogeneity
(33.22 of the variance was

extracted)
G2(M).1 Classroom Size 19.03 2.83 -— .07 -.04 .16 45
G2(M).2 Classroom MPA

Heterogeneity .39 .14 07 = .02 .17 .54

; G2(M).3 Classroom Homework

Heterogeneity 2.12 40 ~-.06 .02 - .20 .46
G2(m).4 Classroom Expect.

Heterdgeneity 4.87 .85 16 .17 .20 --- .79

G2(V). Variation of Classroom Heter.
(26.8% of the variance was

extracted)
G2(V).1 Classroom Size Var. 62.85 25.85 ~— -,01 .06 .02 .55
G2(V).2 Classroom MPA Heter.

Variation .06 .08 ~-01 -— -~-05 .03 -.47

] G2(V).3 Classroom Homework

&:2‘.’- varo 5075 1.88 004 ‘.05 - 002 071
G2(V).4 Classroom Expect.

Heter. Var. 7.50 2.98 .02 03 .02 ~-- .21
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TABLE 6-A-8

CLUSTER ANALYSIS RESULTS FOR
SCHOOL MEDIATION--SATISFACTION

Cluster Mean S. D. Correlations Principal
Component

H1(M). Mean Attitude Toward Study
(51.3%2 of the variance
was extracted)

H1(M).1l Student Attitude* — e —
H1(M).2 Homework 2.96 .36 - .03 .72
H1(M).3 Parent Attitude 2.00 14 03 = .72

H1(V). Variation of Attitude Toward
Study (38.62 of the variance
vas extracted) 1

H1(V).1 Stud. Attitude.Var. .64 14 -—- =-,09 .05 .56 ]
H1(V).2 Homework Variation 2.57 46 -09 -—— =10 -.69 1
H1(V).3 Parent Att. Var. 1.03 .12 05 -.10 —- .61

H2(M). Mean Social Interaction
(41,72 of the variance
was extracted) ]

H2{M).1 Unpleasant Exper. 2.16 14 -~ -,07 .03 ~-.12
H2(M).2 Teacher Attitude 3.29 A3 ~-.07 --- .25 .80
H2(M).3 Activities 2.78 .50 03 .25 - 77

H2(V). Variation of Social Inter-
action (47.6%Z of the
variance was extracted)

H2(V).1 Unpleasant Exper-

ience Var. .68 .16 — .30 .17 .75

H2(V).2 Teacher Attitude
’ Var. .68 .19 30 -— .16 .74
H2(V).3 Activities Var. 2.83 .66 .17 16 —— .57

*Omitted
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Ability. The analytic results for these clusters are presented in
Table 6~A=9., All clusters have high and homogeneous interindicator ¢ ir~
relations; the correlations are about .70 for mean-level clusters and
about .40 for variation clusters, and the principal component loadings
are about .90 for mean-level clusters and about .80 for variation clusters.
Although this seems high, it is necessary to raise a question in the
analyses. At what stage should the test scores have been factored and
analyzed. The approach used of clustering school means and variances
was dictated by the need to maintain analytic uniformity with the other
analyses. However, it is possible that some of the factorial complexity
present within the ITED battery could have been better represented had
a differently staged analysis been selected. Presumably the factors
sresent in the battery are individualistics; they could better have been
detected by dealing with the student by test scale matrix. The factors
derived could have been averaged over schools to obtain school scores.
The analysis as performed probably blurred the actual complexity of the
battery. This will be observed later {n the image analysis of the
student output cluster.

e ae

Aspiration, The analytic results for these clusters are presented
in Table 6-A-10., The meen aspiration cluster yields a component which
is correlated only with educationcl aspiration end discrepancy. Neither
of those two indicators correlates with girls aspirations. Yet the
principal component correlates with the essential concept. The variations
in aspiration indicators have lower but more homogeneous correlations.
The principal component correlates highly with all three indicators, and
thus must be a reasonable representation of this variation.

Emotional Outlooks, The analytic results for this cluster are
presented in Table 6-A-ll. Both clusters have extremely low inter-
indicator correlations, and, consequently, the principal component analyses
failed to provide reasonable composites. These clusters must therefore
be omitted from consideration.

B. Factor Structures

The principal component analysis of the clusters was described in
the previous section. From each cluster of indicators, a principal
component Scale was defined, Computationally, the next step was to
compute for each school a principal component score for each cluster.
This may be considered as a reduction of variables--as £ compositing
operation. The resulting scores were used as input for image anslysis.
Separate image analyses were performed for each of the three super=
clusters: Commnity Input, School Mediation, and Student Output.

In this section, the results of those analyses are reported. For
each analysis, the corrclation nmatrix of the clusters is presented. A
table is then presented which contains the major outputs of the image
analysis. The anti-icage variance of a cluster is the proportions of the
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TABLE 6-A-9

CLUSTER ANALYSIS RESULTS FOR
STUDENT OUTPUT--ABILITY 1

b

Cluster Mean S. D. Correlations Principal
Component

I1(M). Mean Verbal Ability
(80.82 of the variance
was extracted)

I1(M).2 Vocabulary 19.24 1.2¢ 72 == .74 .91
I1(M).3 Literature 18.94 1.47 .67 Ny 7 .90

I1(V). Variation of Verbal Ability
(60.32 of the variance
was extracted)

I1(V).1 Expression Var. 24.51 7.49 -—= .39 .37 .75
I1(V).2 Vocabulary Var. 26.73 8.08 39 —-= 45 .80 i
I1(V).3 Literature Var. 33.21 9.38 37 45 —-- .79

I12(M). Mean Science and Quantifi-
cation Ability (78.5% of
the variance was extracted)

I12(M).1 Science Background 20.36 1.42 -— .66 .70 .89
I12(M).2 Quantiffication Bkgd.19.39 1.70 .66 --- .68 .88
I2(M).2 Science Interp. 20.09 1.73 .70 .68 --— .90 90

I12(V). Variation of Science and Quan-
tification Ability (64.0% of
variance was extracted)

12(V).2 Quant. Bkgd. Var. 41.64 10.83 46 == 42 .78
I12(V).3 Science Interp.Var. 44.53 12.32 A9 42 --- .80

I3(M). Mean Social Science Ability:
(89.2% of variance was ext.,

I3(M).1 Social Concepts 19.81 1.51 --- .76 .87 .93
I3(M).2 Social Science Int. 19.38 1.73 76 === .88 .93
I3(M).3 Inform. Source Util.21.03 1.59 .87 88 == .97

T3(V). Variation of Social Science
Ability(76.0Z2 of the vari-
ance was extracted)

I3(V).1 Social Concepts Var. 32.72 9.70 -—- .50 .77 .87
’ I3(v).2 Soc. Sci. Interp.Var.40.88 10.08 S50 -== .65 .81
13(v).3 Inf. Source Util.Var.39.21 10.69 d7 .65 -—- .93
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TABLE 6-A-10

CLUSTER ANALYSIS RESULTS FOR
STUDENT OUTPUT--ASPIRATION

Cluster Mean S. D. Correlations Principal
Component

J1(M). Mean Aspiration
(53.7%2 of the variance
was extracted)

J1(M).1 Educational ]

Aspiration 6.44 .67 --=- .60 .06 .89 ;
: J1(M).2 Educational
' Discrepancy 3.83 .72 .60 --- .08 .89
J1(M).3 Girls' Aspirations 3.40 .30 .06 .06 --- .17

J1(V). Variation in Aspiration
(54.22 of the variance
was extracted)

J1(V).1 Educational Aspir-
ation Variation 6.97 1.50 -—- 48 .23 .82

5 J1(V).2 Educational Die-
crepancy Varia-

gy

tion 9.00 .254 48 --- .20 .80
J1(V).3 Girls' Aspirations
Variation .81 44 23 .20 --- .56
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TABLE 6-A-11

CLUSTER ANALYSIS RESULTS FOR
STUDENT OUTPUT--EMOTIONAL OUTLOOKS

—_————eeeeeeeeeeeeeeeeeeeeeeeeeeeee e e ———————————

Cluster Mean S. D. Correlations Principal
Component

K1(M). Mean Adjustment
(28.1% of the variance
was extracted)

Ki1(M).1 Markpoint Variance 2.34 1.55 -—  ,02 .07 -.05 .51
K1(M).2 Aspirational

Discrepancy 81 .41 .02 --—- .02 -.10 .61 ;
KL(M*.3 Uncertainty 9.24 6.02 .07 .02 =--— .02 .30

K1(V). Variation of Adjustment
(60.0% of the variance
was extracted)

K1(V).1 Markpoint Variance

K1(V).2 Aspirational Dis-
crepancy Varia-
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cluster score's variaticn which is not predictable from the other scores.
This proportion is related to the relative uniqueness of the score., The
Harris roots of G (the image covariance matrix) are also given. The
final roots when large, indicate that a poor sample of the content domain
has been achieved. The rotated image factor matrix is given. For each
factor, a factor sum of squares is given~=this is simply the sum of squares
of the loadings on the factor, and it indexee the relative importance of
the factor. In the accompanying texts, some interpretations and evalua=-
tions of the analyses are given and an attempt is made to title the
factors., For notation, the codes CI-l, CI=2, ..., CI=8 will be used to
identify the community input rotated factors (the order is as given in
Table 6-B~2). The codes SM=1, SM=2, ..., SM«7 will be used to identify
school mediation rotated factors (the order is as given in Table 6=B=4).
The codes SO=1, SO=2, , S0=5 will be used to identify the student
output rotated factors (the order is as given in Table 6=B-6).

Community Input

The correlation matrix for the 15 community input cluster scores
is given as Table 6-B~1, and the image analysis results are given as
Table 6=B~2., Most of the scores have relatively low anti-image var-
iances; i.e., most of the scores share a common variation except for
B3 (socioeconomic variation), D4 (farming), EI (archive usage), and .
E2 (educational involvement). As poted in the previous section, El and
E2 were unusual in their principal components analysis; El consisted of
just one probably inaccurate indicator and E2 consisted of two essentially
uncorrelated indicators. The last Harris roots are relatively small
compared to the first roots. This indicates that the anti~image corre=-
lations are small and that a reasonable approximation to a universe of
content has been achieved. The rotated image factor matrix contains four
important factors, CI~l to CI-4., The factor structure is simple, Ten of
the variables have one large loading on the first four factors; two var-
iables have two large loadings; two factors have one moderate loading,
and one variable (El) has no substantial loadings.

The first factor, CI-1, has high loadings on B2 (socioeconomic level),
Cl (social activity/involvement), C2 (social mobility), D2 (industry),
D3 (trade), and negatively on Bl (urban). This factor can be identified
as urbanization. Since the data are from Iowa, the characteristics of
urbanization are related to the particular urbanization patterns of Iowa.
For example, there are few big cities, and consequently fewer overwhelming
urban problems such as poverty. The people in areas with high scores
on this factor tend to have high socioeconomic status, high social
mobility and activity levels, and to be involved in industry or trade.

The second factor, CI=2, may be called vitality. The loadings are
high with Al (growth), A2 (youth), A3 (density) and D1 (wealth). The
areas with high scores on this factor are achieving population and
economic growth,

The third factor, CI=3, is difficult to interpret. It correlates
with B3 (socioeconomic variation), D3 (trade), E3 (educational attain=
rent), and negatively with Bl (rural/urban). Alsc there are five smaller
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loadings greater than .25. A reasonable hypothesis would seem to be that
areas with high scores on this factor are small urban towns located as
trade centers in rural areas. The high variation in socioeconomic
standing would then be due to the combination of farmers and tradesmen.
The high degree of educational attainment would be due to town-based
professional persons serving the surrounding area. The smaller load-
ings, such as with C1 (social activity/involvement), D1 (wealth), and

El (archive usage) seem to verify this hypothesis. A reasonable title
for the factor might then be trade centers.

PR ORIPR I

The f-urth factor, CI-I, may be called wealth where that is ‘
intended in the sense of level or standard of living. The high load-
ings are with B2 {socioeconomic level), Di (farming), and negatively with }
C3 (poverty culture).

RN,

School Mediation

The correlation matrix for the school mediation cluster scores is
given in Table 6-B-3, and the results of the image analysis are given
in Table 6-B-4. As noted in the previous section, the measurement of
these clusters was imperfect. In the correlation matrix there are only
two substantial entries: the correlation between Bl (M) (mean teacher
experience} and Bl (v) (variation of teacher experience) is .48 and the
correlation between G2 (v) (variation of classroom heterogeneity) and
HL (V) (variation of attitude toward study) is -.45. The anti-image
variances are all high, which indicates that most of the variance of
eack variable is unique, i.e., unrelated to the other variables. The
Harris roots are very low, indicating that there was not much commonality.
None of the rotated factors have large variances: 1i.e., none are
important. However, in order to satisfy the needs of analysis in the
next section, the first five factors were retained.

A o a0 talhendd

The first factor, SM-1, has loadings on GL (M) (mean teacher
experience) and Gl (V) (variation of teacher experience). It will be
called teacher experience. The second factor, SM-2 has a positive load-
ing on HI (V) (variation of attitude toward study) and negative loadings
? on G2 (V) (variation of classroom heterogeneity) and Hl (M) (mean atti-
‘ tude toward study). It will be called conflict, which is suggested by
the attitude clusters. The third factor, SM-3, has positive loadings
with HL (M) (mean attitude toward study) and H2 (M) (mean social inter-
action) and negative loadings with G2 (M) (mean classroom heterogeneity)
and B2 (M) (variation of social interaction). It will be called comfort,
which is intended to imply a pleasant social environment. The fourth
and fifth factors are related to the stimulation substance clusters,
which were totally abscure, and will nmot be titled.

Student Output

The correlation matrix for the student output cluster scores is
presented as Table 6-B-5 and the results of the image analysis are
presented is Table 6-B-6. The intercorrelations for the clusters that
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were derived from the ITED test battery are generally high and the anti-
image variances are correspondingly low. The other clusters have low
correlations and high anti-image variances. The last Harris roots are
relatively high, which indicates that part of the ccntent domain was not
sampled well. Presumably, this part has to do with emotional outlooks
of departing seniors. Three rotated factors were retained. The third

has a small variance but represents what can be shovn of the aspiration 1
clusters.

The first factor, SO-1, loads highly on the three mean-level test
battery cluste-s, I1 (M), 12 (M), and I3 (M) and also has a small loading i
with J1 (M) (mean aspiration). This factor will be called achievement,
intended in its academic sense. It should be noted again that because
of the clustering procedure, any factorial structure within the test |
battery has been smoothed out. However, this factor is doubtless a *
stable measure of ability or achievement level.

The second factor, SO-2, loads highly on the three variation test
battery clusters, Il (V), I2 (V) and I3 (V). Again, any factorial
complexity of the test battery segments has been smoothed out. Schools 1
with high values on this factor have a high variance of scores on the
tests: probably many students do rather poorly and many do quiie well.
This factor will be called academic heterogeneity.

The third factor, S0-3, has, as noted, a very low variance. Yet !
it is retained because it has loadings with the aspiration clusters.
In particuler, it loads positively on J1 (M) (mean aspiration) and
negatively on J1 (V). (There is alse a loading on K1 (M), but that
cluster is uninterpretable.) This factor will be called aspiration.
Note that schools with high scores on this factor tend to have high
aspiration levels and low variance in aspiration.

C. Regression Structures

Analyses of the relationships among the image factors described in
the last section and cof the relationships between those factors and
high school size are presented helow. The analyses do not correspond
to the full complexity of the theoretical substantive framework described
in Section 5-A. That framework consisted of a series of interrelated
and directed relationships. Community Input clusters were supposed to
; represent processes which directly influence the characteristics of
students entering high school and which exert a continuing influence
over students while they are in school. The Student Output factors were
supposed to represent the characterictics--academic, social, and
emotional--of the graduating class. The School Mediation factors were
supposed to represent the processes occurring in a school which deter-
mine the transforming properties of the school and which, along with
compunity processes, produce graduates. Within this context, the
single School Manipulation variable--namely, size--was considered to
influence the School Mediation processes and in turn to relate to the
other clusters.
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The School Mediation cluster measurements are critical to such
analysis. These measurements, it was noted, were imprecise. Conse-
quently, a simple set of analyses was designed and made. In particular,
regression analyses were performed in order to indicate vhat sorts of
Student Output characteristics are independently related to the Community
Input and School Mediation factors and 7 ) size. In addition, contour
maps were prepared to give a better idea of the precise arrangement of
some of the relationships. The School Mediation factors were included

in both these analyses in spite of the fact that their meanings are still
unclear.

The shortcomings in the data and in the earlier analysis meant that
this final stage in data analysis was not developed as it might have
been. In particular, no substantive conclusions will be offered.

Correlation Analysis

The inter-correlations of the factors and size are presented in
Table 6-C-1. Within each supercluster--Community Input, School Mediation,
and Student Qutput--the factors are completely uncorrelated. The correla-
tion matrix is blocked according to size and the three sets of image
factors. The largest correlation is between size and urbanization: big
schools are usually found in urban places. All the other correlations
are quite low--only two are above .30. It should be noted that size
correlates moderately with almost all the variables.

Regression Analysis

Within each supercluster the factor scores are automatically un-
correlated. In multiple regression with uncorrelated predictor variables,
the amount of variance accounted for by the set of predictors is exactly
the sum of the amounts of variance accounted for by the individual pre-
dictors. (This is not true for correlated predictors.) Thus, in the
present regression analysis, both groups of independent factors could
be manipulated as though they were single ve—iables.

Each of the three Student Output factors was considered separately.
For each factor, seven regressions were run, corresponding to the seven
combinations of the three groups of predictor factors, including size.
The results are presented in Tables 6-C-2 to 6-C-i. For each regression
equation, there is a column giving the standard regression coefficients.
The degree of determination achieved by each eguation is summarized in
Table 6-C-5. For each equation, the coefficient of determination (squared-
multiple-correlation) is presented. All these coefficients are small; no
more than 13% of the variance in Student Output is ever achieved. It
should be kept in mind, therefore, that in the following discussions of
differences in the effect of groups of independent variables. only a
small part of the total variation of Student Output is in question.
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TABLE 6-C-2

REGRESSION WEIGHTS USING
DEPENDENT VARIABLE SO-1

(ACHIEVEMENT) :
Size Size CI Size
+ + + + CI %
Size CI SM Cl SM SM + SM
Size .19 .15 oz .16
(Urbanization) CI-1 .03 -.06 -.05 -.11
(Vitality) CI-2 -.03 -.05 -.01 -.04
(Trade Center) CI-3 .28 : .23 .25
(Wealth) CI-4 .16 .15 14
(Teacher Experience) SM-1 .11 .06 .10
(Conflict) SM-2 .17 .14 .09
(Comforz:) SM-3 -.07 02 -.06
----- SM-4 .02 .07 .01
----- SM-5 .02 -.02 .02
r
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(Urbanization)
(Vitality)

(Trade Center)
(Wealth)

(Teacher Experience)
(Conflict)
(Comfort)

Size
CI-1
CI-2
CI:3
CI-4
SM-1
Sm-2
SM-3

SM-5

TABLE 6-C-3

REGRESSION WEIGHTS USING
DEPENDENT VARIABLE SO-2
(ACADEMIC HETEROGENEITY)

Size Size CI Size

+ + + + C1

Size Cl SM Cl SM SM + SM
.21 .32 .19 .30
.05 -.14 -.11 -.22

.08 .03 .10 .06

.00 -.10 -.06 -.14

.04 .02 01 -.01

.10 .05 .15 .11

.08 .04 .12 .12

-.13 -.046 -.18 -.09

.00 05 -.02 .04

.23 -.03 .03 -.02
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(Urbanizaticn)
(Vitalicy)

(Trade Center)
(Wealth)

(Teacher Experience)
(Conflict)
(Comfort)

Size
CI-1
CI-2
CI-3
CI-4
SM-1
SM-2
SM-3

SM-5

Ay et ek g N VSRR

TABLE 6-C-4

REGRESSION WEIGHTS USING
DEPENDYNT VARIABLE $0~3

(ASPIRATION)
Size Size CI Size
+ + + +CI
Size CI SM CI SM SM + SM
-.21 -.22 -.21 -.21
-.16 -.03 -.10 =-.03
-.09 -.06 -.10 -.06
.02 .09 .02 .08
.05 .07 .04 .06
-.02 .04 .00 .04
.03 .06 .03 .03
.21 .11 .17 .10
.06 .01 .04 .00
.06 .11 .08 .12
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TABLE 6-C~-5

SUMMARY OF THE COEFFICIENTS OF
DETERMINATION FOR THE REGRESSION ANALYSES

Dependent Variables

Achievement Academic Heterogeneity Aspiration‘

Factors SO-1 S0-2 s0-3
Size .037 .045 .045
Community Input .X05 .010 .035
School Mediation .045 .034 .050
Size and Community Input .118 .066 061
Size and School

Mediation .065 .055 .075
Community Input and

School Mediation .120 .053 .069
Community Input, Size,

and School Mediation .130 .090 .088
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Examining the first column of Table 6-C-5, it can be seen that the
Community Input factors account for most of the variance that can be
accounted for in S0-1 (achievement). Although size and School Mediation
do have some effect, most of their effect overlaps with that of Community
Input. Community Input accounts for 10.5% of the variance of achieve-
ment. The addition of size and School Mediation to the equation increases
the percentage to 13.0%. The net increase is 2.5% which is less than
half of the total of 6.5% that size and School Mediation account for.
Looking at Table 6-B-2, it can be seen that factor CI-3 (trade center)
accounts for much of Community Input's effect. Also, CI-4 (wealth) is
related. It can also be seen that size does have an effect. The last
column of Table 6-B-2 shows a regression coefficient of .16 for size in
the equation including all the variables.

The second column in Table 6-C-5 gives the coefficients of deter-
mination in the prediction of S0-2 (academic heterogeneity). Maximum
coefficient (9%) is about a third smaller than maximum coefficient (13%)
for the previous factor. Also, Community Input is a suppressor variable
group for both size and School Mediation. Size and Community Input
account together for more than the sum of what they account for separately.
Exactly which group has the greatest impact on academic heterogeneity is
not clear. In Table 6-B-3 it can be seen that SM-5 has a high positive
weight when only School Mediation is included, but it has a very small
weight when other factors are included. Other reversals seem to take
place and the regression structure is undecipherable.

In the third column of Table 6-C-3, it is seen that 8.8% of the
variance is accounted for by all the factors in predicting S0-3 (aspira-
tion). Each factor accounts for about the same amount of variance, and
the accumulation is approximately linear. Each factor, including size,
seems to account for some unique variation. Size and the two untitled
Szhool Mediation clusters seem to have the greatest effect.

Contour-Plotting Analysis

The correlations found in the regression analysis were disappointingly
low and some contour-plotting checks were made to determine whether non-
linear relations or mixture distributions were depressing the correlations.
The contour-plotting theory and operations were explained in Section 5-D.

In Figure 6-A-1 is presented a contour plot of the joint frequency
distribution of CI-1 (urbanization) and CI-2 (vitality). By their con-
struction, these factors have a correlation of zero. But it is clear
from the plot that they do not have a bivariate normal distribution.
This might be a mixture distribution, with a positively correlated part
(seen in the inner lines) and a negatively correlated part (seen in the
outer lines). If that is true, the use of the two variables as two
independent dimensions of community character is misleading.

A better example of a mixture distribution with confusing correla-
tion is given in Figure 6-C-2. This is the contour plot of size (verti-
cally with high values at the bottom) and SM-3 (comfort). There are
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F1GURE 6-C-1
CONTOUR PLOT OF THE JOINT FREQUENCY

DISTRIBUTION OF FACTORS
CI-1 AND CI-2
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FIGURE 6-C-2

OF SIZE AND

FACTOR SM-3

DISTRIBUTION

CONTOUR Z10T OF THE JOINT FREQUENCY




clearly two trends: for small schools the trend is lower-left to upper-
right and for large schools, the trend is lower-right to upper-left.
These trends are contradictory and the correlation is therefore depressed.

These two examples suffice to illustrate the utility of the countour-
plotting approach developed during the project.

D. Concluding Statement

The purpose of this research was to relate the size of secondary
schools to certain costs wiich are not being considered when new edu-
cational facilities are pianned and built. These costs were measured
in terms of educational p-cdactivity, which ir turn -ras m-asured along

a wide spectrum of outcomes ranging from academic progress to social
behavior.

Three long-range objectives were initially proposed: (1) to deter-
mine the intercelationships of ccmmunity, school, and educational output
faztors as influenced by size of secondary school; (2) to apply these
irterrelationships to a representative group of educational situations;
and (3) to dicseminate findings to school officials for use in making
decisions about size of secondary schools.

This report covers phase one of the project. The specific objec~
tive of this phase has been to develop a suitable methodology for
subsequent applicaticn to a national sample. The porulation selected
for stucy in phase one consisted of the public secondary schools of Iowa

and Florida. The sample was subsequently narrowed to the high schools
of Iowa,

A theoretical framework was constructed, into which selected vare-
iables were set. Since many of these variables were not directly
measurable, indicators were drawn from the information found in data
banks. The data were clustered according to the theoretical framework
and analyses were then performed.

Five conclusions may be drawn from the work completed in phase one:

1. It may be less costly in time and money to gather data for
intended research uses than to attempt to convert or adapt data gathered

for other purposes in order to generalize the solution of operational
problems.

2. The compiling of data on social characteristics of educational
units (attendance or administrative) has generally been neglected by all
levels of government, including school districts. The data which are
maintained have imuediate and practical use in matters of management,
but they are insufficient in scope and often in unsuitahle form for
research aimed at solutions to problems of a general nature. Yet, these

social characteristics are becoming more and more important to know and
consider in educational planning.
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3. The ten factors extracted in this research may be useful in
describing principal elements in the process by which community inputs
become student outputs via school mediation. However, they probably
do not yet provide a reasonably complete description of the social
phenomena because of the character and coverage of the data used.

4. Size of secondary school was found to be significantly related
to one factor which is itself a function of size and density, namely
urbanization.

5. The theoretical framework, as originally constructed, was
intended to describe the relationship in its complexity. Yet, as has
been indicated, the data were inadequate for proper testing of the
theory and modifications had to be made in the clustering of the data.
These modifications comtributed to the reduction in value of principal
component analysis.

In the next phase of this research, a national sample of secondary
schools will be drawn. Data appropriate to the indicators set in the
theoretical framework will then be gathered by direct means and analyzed
by the method developed in this first phase. A general answer can then
be given to the consequences of high school size under investigation
in this project.
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APPENDIX A

SCHOOL AND COMMUNITY UNITS*

While other units of local government, particularly the special
purpose districts, have increased steadily in numbers, the local school
district has decreased phenomenally. Since 1932, the total number of
school districts has declined from 127,649 to just ebove 25,000. The
decline is due almost exclusively to the reorganization of rural school
districts, most of which were operating a one-teacher elementary school
or no school at all. In the intervening 35 years the populetion of the
U.S. hLas increased more then 50%. The number of local governmental
units in 1962 by type for the U.S. and for Iowa and Florida are given
below:

U. S. Iowa Florida

counties 30L43 99 67
municipalities 18000 gl 366
townships 17142 - -
special districts, exclusive of

scliool districts 18323 263 264
school districts, exclusive of

2341 public school systems

operated as part of other

governmental units 34678 1336 67
total 01186 2642 764

Most of the decline since 1952 in numbers of' school districts has
been confined to ten states: Illinois, Iowa, Kansas, Michigan, Minnesota,
Mississippi, Missouri, Nebraska, New York, and Wisconsin. Moreover,
most of the change was legislated at the state level.

As of 1960, the average area in square miles of school districts in
middle western states was under 50. It was over 200 in southern states,
and over 1000 in western states.

The relationships of school district boundaries to +hose of other
units of local government are quite varied. In three states (Florida,
Nevada, and West Virginia) the independent school units are coterminous

*U.S. Department of Commerce, Statistical Abstract of the U.S.,
89th Edition. Washington, D.C.: Government Prirting Office, 1966.
pp. 413-L416.




with counties. In five others (Alabama, Georgia, Kentucky Louisiana

and Utah) the independent school unit boundaries are generally but not
vniversally coterminous with counties. In four states (Indiana, New
Hampshire, New Jersey, and Pennsylvania) school units are coterminous with
townships or towns. 1In all others, there is only occasionally a coinciden-
tal relationship with other units of local government. Even the earlier

identification of school districts with municipalities has been largely
lost.

Education may be described as a function of population. Consequer.ly,
density of population controls to a considerable extent the geographic
spread of school units. For example, one school district in Nevada |
(R1ko County) exceeds by almost 3000 square miles the geographic area of
562 school wnits in Connecticut, Massachusetts, and Rhode Island combined.
The relative enrollments are 2900 and 1.2 million.

States may be classified according to the numbers of different
types of school units found in each, as follows:

one type only Y
two types 13
three types
four types
five types
s8ix types
eight types

[
W ~3 O\

In some states, the classification is based on governmental units
such as municipalities, towns, and counties. In cthers 6 it is based
at least in part on units of population such as total population of
the district or school census. In yet others, school grade organization
is used to distinguish units (e.g., elementary, high school, junior
college). In most states, as shown above, no single method is used.

The definitions given below are useful in bringing the problem of
mapping school districts in terms of census into proper perspective.
The definitions are divided into two sets, one clarifying the school
units, and the other, the census units. In general, the two sets of
units are not geographically coterminous.

Definitions of School Units

A. SCHOOL DISTRICT: A school district is generally a local unit of
government, possessing quasi corporate powers established or
empowered by state law to conduct and administer a public ¢chool
or a system of public schools. The term includes all types of
school districts, such as common, city, independent consolidated,
separate high school, union, community township, and county unit
school districts. The term 'administrative unit" is often used.
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A COMMON SCHOOL DISTRICT is an autonomous local subdivision
created only for school purposes and operated by a boerd or
school .i.ticial. It usually conducts only one school.

A COMMUNITY SCHOOL DISTRICT is of the same nature as & common
school district. Its distinguishing charecteristic is that it:
comprises the territory of a whole community usually composed of
a viliage, town, or city and its tributary trade and service
aren of smaller population centers and open country.

A CITY OR iNDEPENDENT SCHOOL DISTRICT is one that comprises at
least the area of an entire city. It usually is a separate quasi
zorporscion independent of the general municipal government.

A TOWN OR TOWNSHIP SCHOOL DISTRICT is one that is coterminous
with a politicail town of a New Eagland State, or with a political
township as in Indiana, Pennsylvania and New Jersey. Such dis-
tricts are usually independent of the town or township government.

A COUNTY SCHOOL DISTRICT-COUNTY UNIT is one that is coterminous
with a civil county. Such districts are not a part of general
county government and are usually largely or wholly autonomous
in the administration of schools. Such districts are of two
types:

a. A COMPLETE COUNTY UNIT is a district which comprises an
entire county; and

b. A PARTIAL COUNTY UNIT is a district that comprises all of
a county outside of one or more city or independent districts.

A SEPARATE HIGH SCHOOL DISTRICT is one responsible only for
administering a high school. Such a district is superimposed
upon the territory of one or more elementary school districts
end is usually not coterminous with any other politiual sub-
division. In some instances, however, it is coterminous with a
township as in Illinois and Wisconsin. The term HIGH SCHOOL
includes any type: the traditional L-year high school, 2-year
or 3-year senior high schools, or 6-year or S5-year high schools.

B. ATTENDANCE UNITS: An attendance unit or school unit comprises the
Zeographical area and its population served by a single school. 1In
larger districts it is part of a cchool district.

Definitions of Census Units

A. GENERAL

1.

URBAN-RURAL--An urban population comprises all persons living in
(a) places of 2,500 inhabitants or more incorporated as cities,
boroughs, villages and towns; (b) the densely settled urban fringe,
whether incorporated or unincorporated, of urban areas;: (¢) unin-
corporated places of 2,500 inhabitants or more.
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B.

SPECIFIC

1.

PLACES--Concentrations of population, regardless of the existence
of legally prescribed limits, powers, or functions. Most of the
places listed are incorporated as cities, towns, villages, or
boroughs, however. The larger unincorporated place outside the
urbanized area was delineated and those with a population of
1,000 or more are presented in the same manner as incorporated
places of eyual size.

ENUMERATION DISTRICT--A small area assigned to an enumerator
whicn must be caavassed and reported separately. In most cases
an ED contains ao-oximately 250 housing waits. The boundaries
for the ED's for tae most part follow such Zeatures as roads,
streets, railroads, streams, and other clearly defined lines
vhich may be easily identified by census e..nerators in the field
and often do not conform to the boundaries of political units.

COUNTIES--The primary divisions of the States except for Louisiana
where the divisions are called parishes and in Alaska where the
data are collected for election districts.

MINOR CIVIL DIVISIONS--The primary political divisions into which
counties are divided. Where more than one type of primary
division exists in a county, the bureau uses the more stable
division so that comparable data are available fram census to
census (School, taxation, election units, etc. are not considered

stable.).

STANDARD METROPOLITAN STATISTICAL AREAS (SMSA)--A unit whose
entire population is in and around the city whose activities forn
an integrated social and economic system. Except in New England,
an SMSA is a county or group of contiguous counties which contain
at least one city of 50,000 inhabitants or more or "twin cities”
with a combin23 p~rpulation of at least 50,000. In addition to
the counties containirng such a city or cities, contiguous
counties are inciuded in an SMSA, if, according to certain
criteria +whey are essentially metropolitan in character and are
socially and economically integrated with the centrai city.
Criteria are listed on page viii of PC(1).

URBAN ARTAS--An urbanized area contains at least one city of
50,020 srkabizants or more in 1960, as well as the surrounding
closely secitied incorporated places and unincorporated areas
tha- meet the criteria listed on page vii of BULLETIN PC(1).

URBAN P!.ACES--All incorporated and unincorporated places of
o con jilwbitants or more, and the towns, townships, and counties

s VA

clascii'ied as urban.

INCCRECRLATAN PLACES--Places which are incorporated as cities
boroughs, towns, and villages with the exception vhat towns are
not recognized as incorporated places in the New England states.
New York and Wisconsin.
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7. UNINCORPORATED PLACES--Densely settled population centers without
corporate limits.

Census information is divided in three different ways as follows:

A. MAJOR SUBJECT FIELDS
Population
Housing
Agriculture
Business
Manufactures
Mineral Industries
Transportation
Governments

L] L] .

[

O~ O\ W N =

—
L]

B. GEOGRAPHIC AREAS

. United States

Regions and Divisions

States

Counties

Standard Metropolitan Statistical Areas

Minor Civil Divisicns

Cities and Other Incorporated and Unincorporated Places
. Urbanized Areas

9. Census Tracts

OO\ W N

C. RETAIL TRADE ARZAS
1. Central Business Districts
2. Major Retail Centers
3. City Blocks
k. Enumeration Districts
5. Foreizn Trade Statistical Areas
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APPENDIX B

ILLUSTRATION OF THE PROCESS OF CONTENT ANALYSIS

Th2 following page of this appen3ixz coatains the fil= docunenta-
tion Zor Iowa File D-15, Thic foldout traces a completed data iten
Zle sheat for one item == “sanester hours". The steps in completing
the file sheet vere:

a) The unit which the item describes--teacher--was inferred
from the file identification page since the name of the
file is Teacher Employment. The unit was recorded on the
data item file sheet and applied to all items in the file.

L3

1 b) The item “Sem Hrs" was located as the next jitem to be pro-

cessed on the information layout form. The abbreviated

title of the item was copied cn the file sheet. (All other
items in T:le DB-16 were also first located on this form.)

c) The item was locatzd on the source form. The coding system
and the source used in its determination were recorded.
The meaning of the item was generally clear -- a teacher's
total semester hours of college credit earned.

4 d) A search was made for a more precise description of the
jtem. The information was found on page 5 of the Iowa
Bducational Data Bank User's Manual. It was assumed that
the item in the manual and the item being processed were the
same even though the manual described the item as having no
coding table. A key-word title was constructed and recorded
1 according to the criteria presented in Chapter 4 Section B.
The complete description and source were recorded.

e) The physical information was recorded from the file
identification page.
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APPENDIX C
THE MAPPING PROCEVURES

ﬁfeliminary Tests

The Jowa State Department of Public Instruction has rrepared a map
of the state with all secondary school districts indicated in & color
code. The state map was constructed from a variety of county maps of
more or less precision. These were photographed, and 35mm slides were
prepared. Efforts to superimpose a minor civil division map on the
school district map were fruitless. The University of Wisconsin Geography
Department advised that the time and money nceded to achieve reasonable
accuracy were prohibitive.

Professor Randall Sale experimented with estimation techniques to
determine if estimation time could be reduced. He found that after
some practice, he could obtain proportional estimates not significantly
different from those obtained by using a planimeter.

Another device sometimes useful was counting sections within town-
ships. Not all the county maps displayed these sections, but for those
which did, percentages were eas:.s and accurately calculated.

The remaining pages of this appendix comprise an instruction
booklet which aided in carrying out the mapping task.
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D.

INSTRUCTION BOOKLET

Problem:

Assign each township or part of township, town or part of town,
census tract or part of census tract to a specific school district.

Materials Needed:

1. State map with all school districts identified by code numbers.

. All county maps with school district lines clearly indicated.

. Maps for all SMSA's in the state.

« A print-out of the list of counties, townships, towns, etc.

of the states with four dashes and slashes dividing the space
to the right of the name.
For example: Blair Twp. -/ -/ -/ -

5. A table of proportional parts enab.ing workers to conver?, numbers
quickly to percent of the township. (Most townships had 36
sections--see Appendix C, Figure 1.)

6. A list of all school districts both alphabetically and numerically
arranged for cross-checking purposes. This listing should be by
county, the counties being alphabetically arranged. (See Appen-
dix C, Figure 2.)

W

Personnel Needed:

l, Staff instructor to train and supervise local people.
2. Three pairs of workers; the first of each pair makes estimetes
of area and the second writes percents on the print-out.

Process:

l. Divide the state into three parts geographically so that each
pair of workers is responsible for approximately the same
number of counties.

2. Display the lsrge state map indicating all minor civil divisions
and -explain hcw the state is divided into townships and the
townships into sections.

3. Practice estimating areas on townships (see Appendlx C, Figure 3),
and then cross check the results using the table of proportlonal
parts. For example, 12 sections of the 36 section township
would be equivalent to 33% of the township.

4. After a couple of practice estimates verified by the staff
instructor, supply each pair of workers with a state map on
which the school districts are numerically listed and a county
map with the school district lines clearly drawn and the various
school district names indicated.

5. Have one worker do the estimating of area and he other enter
the estimates (percents) on the census print-out. Percents are
listed after the number of the school district. For example:

3461-70%/329-20%/3817-10%/_ -
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g:étzgns % gZétggns %
1 3 19 53
2 6 20 56
3 8 21 58
L 11 22 61
5 1L 23 6k
6 17 P2 67
7 19 25 69
8 22 26 72
9 25 27 75
10 28 28 78
1 31 29 81
12 33 30 83 .
13 36 31 86
1k 39 32 89
15 L2 33 92
E 16 Ik 3 9k
_;
| 17 L7 35 97
18 50 36 100

Appendix C, Figure 1

Table af Porpertional Parts

«190-




2L 1845 Dow City-Arion Comm Sch Dist
2k 3996 Manilla Comm School Dist
2l 5832 Schleswig Comm Sch Dist

Delaware

28 1989 Edgewood Colesburg Comm Sch Dist
28 Lol3 Maquoketa Valley Comm Seb Dist

28 6950 West Delaware Comm Sch Dist
28 9025 Bremen Twp. Sch Dist

Dickinson
30 342 Arnolds Park Cons Sch Dist

30 2846 Harris Lake Park Comm Sch Dist

30 4284 Milford Comm Schocl Dist
30 6120 Spirit Lake Comm Sch Dist
30 6345 Terril Comm School Dist

Guthrie
39 522 Bayard Community Sch Dist

Kossuth :

55 126 Algora Comm School Dist
55 900 Burt Community Sch Dist
55 3456 Lakote Cons School Dist
55 3573 Ledyard Comm School Dist
55 3897 Lu Verne Comm Sch Dist
55 5868 Sentral Comm School Dist
55 6309 Swea City Comm Sch Dist
55 6417 Titonka Cons School Dist
55 9022 Bancroft Cons School Dist
55 9026 Greenwood Twp Sch Dist
55 9041 Ramsey Rur Ind Sch Dist
55 9047 Grant Cons School Dist

14 9057 Boise Rur Ind Sch Dist

14 9058 Lincoln Rur Ind Sch Dist
14 9059 Granville Rur Ind Sch Dist
14 9060 Sheridan Rur Ind Sch Dist
14 9062 Buck Run Rur Ind Scu Dist
14 9063 Prairieville Rur Ind S D
14 9064 Storm Creek Rur Ind S D

Dubuque
31 1863 Dubuque Comm School Dist
31 6961 Western Dubuque Comm Sch Dist

Emmet

32 333 Armstrong Comm Sch Dist

32 214l Estherville Comm Sch Dist
32 3700 Lincoln Central Comm SchDist
32 5544 Ringsted Comm School Dist

Jackson

49 243 Andrew Comm School Dist
49 585 Bellevue Comm Sch Dist
49 L4O41 Maquoketa Comm Sch Dist
49 4275 Miles Comm School Dist
49 5337 Preston Comm School Dist
49 5733 Sabula Comm School Dist

Palo Alto

74 LU50 Ayrshire Cons Sch Dist

74 2088 Emmetsburg Comm Sch Dist
(Cylinder Joined)

74 2556 Graettinger Comm Sch Dist

74 3969 Mallard Comm School Dist

74 5724 Ruthven Cons School Dist

74 6921 West Bend Comm Sch Dist

Appendix C, Figure 2

List of School Districts
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Some parts of Iowa townships were not joined to a secondary
school district at tne time of the study so that the total
percent was not always 100%.

6. Have each pair proceed county by county until they complete
their geographical area.-
7. SMSA's were divided by percent of census tract.

Transformation of the Census Data

Except for Case IV (see Table 4-C-2), the proportional correspondences
of the disconsonant units had been determined through mapping of area.
Enough information had been gathered to verify that a particular district
derives its population from 25% of one township plus 100% of another,
etc. The single district in Case IV had two high schools. Each atten-
dance area received an undifferentiated allocation of census data in
proportion to its area.

All the information was present. In fact, more information had been
gathered than could be used. Basically, two lists were present: the
first was a list of actual census data units, units for which data were
stored on magnetic tape; the second was a list of all the geographic
areas in Towa, areas which had been assigned to school districts.
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APPENDIX D

TIDICATOR DEFINITIONS, INTERCORRELATIONS, AND MEANS:
THE 48 STATE SURVEY

A number of sources were used to obtain data for the 48 state
survey, Demographic and general educational data were obtained

from Statistical Abstract of the U,S. and to a lesser extent from

the U.S. Book of Facts Statistics and Information. For more detailed
educational data two types of references were used. The first included
two government publications on educational statistics, Public Secondary
Schools Number 1 and the Digest of Educational Statistics. The second
was Ranking of the 3tates published by the National Educational

Association, Other references were used to a more minor extent. Below
are listed the sources used,
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Construct Teacher Quality

Indicators Definition Source

1. Average secondzry school SA, 1552, p. 129

teacher's salary.

The average salary per
public secondary school
teacher by state, 1961.

Percent of public secondary
school teachers who were
men by state, 1959.

The number of department
heads and supervisors per
public secondary school
pupil multiplied by 1000
{ per state, 1959.

The number of public secon-
dary school guidance coun=-

selors per pupil multiplied
by 1000 per state, 1959.

The number of public secon-
dary school pupils per public
secondary schooi teacher per
state, 1959.

The number of public secon~

2. Percent of male teachers. PSS, 1961, p. 44=5

3. Supervisors per pupil. PSS, 1961, p. 44-5

4. Guidance counselors PSS, 1961, p. 44~5

per pupil.

5. Pupil teacher ratio. PSS, 1961, p. 16

6. Librarians per secondary PSS, 1961, p. 44-5

school pupil. dary school librarians per
secondary school pupil
multiplied by 1000 per state,
195¢.
Prircipal
Standard Iowa Florida Component
Means Deviations Value Value Loading
5175.062500 770.807677 5243.00 5025.00 +84 -
52.543750 7.857150 58.30 47.80 +62
«70729%2 «5052¢5 0.34 0.79 +76
1.570208 553521 1.45 3.98 184
22.266667 2.362761 18.80 24.40 42
F
E
| Intercorrelations
E 1 2 3 4 5 6
1 100 61 55 54 =16 =4S
2 61 100 11 4, <44 <10
3 55 11 100 82 +13 =62
4 54 7 62 100 =43 =4}
5 =15 <44 =13 =46 100 =11
6 =49 «10 =62 =41 <11 100
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Construct School Size

Ind{cators Definition Source

1. Percent enrollment in small The percent of public sec~ PSS, 1961, p.12~13
secondary schools, ondary school pupils
enrolled in schools of
1-499 pupils by state,
1959.

2. Percent enrollment in med- The percent of public sec- PSS, 1961, p.12-13
ium sized secondary schools. ondary achool pupils en-
rolled in schools cf 500~
1429 pupils by state, 1959.

3. Change in number of secon- The cb.1ge in the aumber SA, 1953, p. 119,
j dary schools. of pubi: : secondary schools

1950 to 1560 expressed as

the ratio of the 1960 figume:

to the 1950 figure per

state.
4. Additional classrooms Number of additional DES, 1964, p. 40,
needed. classrooms needed to re-

duce the public secondiary

school class size to 30

secondary school pupils.

This figure is divided by

total public secondary

school pupils and multi- j
plied by 10CC per state,

1262,
5. Excess public secondary The number of public sec~ SA, 1962, p. 124
school pupils. ondary school pupils in

excess of normal plant
capacity divided by the
total public secondary
school pupils and multi-
plied by 100 per state,1961.

Principai

Standard Iowa Flo—ida Component

Means Deviations Value Value Loading
45,664583 18.190101 63.00 26.10 =90
38.872°17 11.222387 32.10 45.10 489
1.659167 «213472 0.73 1.11 +68
%.306875 2.086¢77 1.99 7.17 -11
5.052083 3.863126 3.50 2.10 +03

Intercorrelations
1 2 3 4 S

100 =76 =44 =06 =01
-76 120 37 -18 01
~bs; 37 100 =03 24
=06 «18 =03 100 13
-C1 Sl 04 13 100

= IR VO L
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Construct State Control

Indicators Definition Source
1. Number of state-required Number of new courses (as CR, 1960, p. 13
courses. of Dec. 1¢55) required with

content and nethods subject
to state or local authority.

2. Number of statee-recome " Number of new courses (as CR, 1960, p. 13
nended courses. of Dec., 1955) recommended |
by state or local authore ;
ities. |
3. Number of state=guided Number of new courses (as CR, 1969, p. 13
courses. of Dec., 1955) either

required or recommended by
state authorities. ‘

Principal
Standard Iowa Florida Component
Heans Deviations Value Value Loading
2.504167 2.497825 0.C 4.0 452
13.958333 5.058557 Ce0 1. +79
Intercorrelations
1 100 23 29
i 2 23 100 48 *
3 2¢ 48 10C
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1.

Indicators

Percent stete funds.

Construct Funding

Definition

Percent of revenue receipts for
public elementary and secondary
schools from state sources per
gtate 9 1961"2 )

Percent of revenue receipts for

public elementary and secondary

schools from federal sources per
state,1961-2,

The total state expenditure on
lower education divided by the
total state population, 1960.

Direct general expenditure of
state and local govermment by
function-percent spent on edu-
cation per state, 1960,

Direct general expenditure of
state and local govermment by
function-percent spent on
public welfare per state, 1960,

The totzl state expenditure on
lower education divided by the
total public school pupils (ele-
mentary and secondary) per state,
1260,

Source
DES, 1964, p. 58-9

DES, 1964, p. 58=¢

SA, 1962,
p. 113

SA, 1962,

SA, 1962,

SA, 1962,

Pe.

Pe

Pe

P.

12,

423

423

113

2., Percent federal funds.
E
3. Per-capita state edu-~
cational expenditure,
4, Percent spent on
education,
5. Percent spent on
public welfare.
5. State educational
expenditure per pupil.
Standard
lieans Devistions
39.537500 18.191042
5.608333 2.207264
62.958750 13.$35488
36,845833 4,136220
8.522917 3.104247
365.083333 83.343624
1
1 100
2 26
3 -l
4 25
5 07
6 =32

Iowa Florida

Value

11.30
3.50
77.17 -
37.00
8.20

400,00

52.20
5.70
58.10
32,60
6.30
310,00

Intercorrelations
2 3 4 5

26 =14 26 07
100 ~32 09 18
-32 130 31 -2C

0c 31 100 =20

18 =28 =20 100
=59 8l =06 =25

=198~

Value

-32
=59

81
-06
=25
100

Principal
Component
Loading

42
-70
83
08
=45
93
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Construct Quantitative Population Change

Indicators Definition Source
1. Population increase. Percent change in U.S. UsB, 1965, p. 13
-population by state,
1950‘6’0.
2. Population mobility. Percent of 1950 population UsB, 1966, p. 33

who resided in a different
county (or abroad) from
their 1955 residence.

3. Birthrate, Th2 nuadsr of SA, 1961, p. 50
live births per 1000 popu-
lation for each state,

1560,

4. Population under 15 The number in thousands of USB, 1966, p. 23

years, persons under 15 years per
state, 160,

5. Change in public The 1959 figure for pullic SA, 1953, p. 120,
secondary school secondary school pupils 1962, p. 125
pupile, divided by the 1950 figure

per state.

5. Percent of population The percent of the popu- USB, 1266, p. 11,

under 15 years old, lation under 15 years by pe 23

' state, 1°60,

Principal

Standard Iowa Florida Component

l.eans Deviations Value Value Loading
18.€10417 18.731983 5.20 78.70 +8¢4
17,681250 5.63813¢ 14.50 31.00 -+82
24.408333 2.180485 22.30 23.30 +70
1151.916667 1106,.534515 858,00 1457,00C =22
1.510417 «288241 1.24 2,31 +85
31.9062593 2.,23%82¢ 31.10 29,30 48

Intercorrelations

100 73 32 09 ¢0 01
73 136 25 =20 65 15
32 35 100 =28 35 85
0¢ =20 =-28 100 01 =2¢
90 35 35 o1 100 12
1 15 8 =2¢ 12 10C

NN =
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~ Construct Qualitative Population Change

Indicators

1. Net migration white
population.

2., Net migration non-
white population.

3. Percent Negro.

4, Change in urbanization,

5. Percent urbanization.,

5. Percent engaged in
manufacturing.

7. Percent of technical
and professional

Definition

The nigration fror: abroad,
interdivisional, interregional,
and interstate of U.S. white
population, 1950-G60.

The migration from abroad,
interdivisional, interregional,
and interstate of U.S. non-
white population, 1950-60,

The percent of U.S, population
who are Negro, by state, 1960,

The change in urbanization
between 1950 and 1960 per
state.

The percent ol the

ctate's population live
ing in uvrban areas (2500 or
more people), 1960,

Percent of employees in non=-
agricultural establishments
working in manufacturing, 1960.

The percent of the state's
population who were technical

Source

USB, p. 3%

USB, 1966, p. 34

USB, 196G, p. 27

USB, 1966, v. 16

UsB, 1966, p. 16

SA, 1962, p. 224

RS, 1966, p. 5¢

workers, or professional workers, 1960.
Principal
Standard Iowa Florida Component
Means Deviations Value Value Loading
2.139583 17.315¢82 -C.10 70.00 +39
12,566667 32.375823 12.390 15,60 <81
8.%10417 10.479330 0.2 17.80 =52
7.008333 5.536408 5.40 8.50 =51
00,593750 15.417553 53.00 73.90 <80
28.531250 14,222352 25,00 15.60 =08
11.304167 3.810400 .70 10.30 =09
Intercorrelations
1 10C 32 01 2¢ 44, =07 25
2 32 100 <45 =33 46 25 14
3 Jl =45 100 19 =28 26 -11
[ 28 =33 19 100 =31 01 50
5 Y48 L6 =20 =31 100 =08 «04
3> =07 25 25 01 <08 100 4
7 25 14 =11 30 =04 49 100
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Indicators

Censtruct Social Responsibility

1. Percent voting.

2. Percent covered by
hospltal insurance.

3. Expenditure for parks.

L. Amount raised by
community chest.

5. Membership in AFL-CIO.

Means

64.093750

68.502083
1.500083
2.05 310

5.959583

Definition

Percent of voting age popu-

USB, 1966, p. 381

lation who voted for president

in 1960 by state.

Percent of 1960 population
covered by hospital insurance
by state.

The current operesting expendi

SA, 1962, p. 479

- SA, 1962, p. 12,

ture for municipal and county p. 205
parks 1960 calculated on a per

capita basis by state, 1960.

The amount raised by communit

y SA, 1%2, p. 12,

chest and united fund campaigns p. 306

1960 calculated on a per capi
basis by state, 1960.

The membership in AFL-CIO

ta

SA, 1%62, p. 12,

per state calculated on a 1963, p. 249
per capita basis and
multiplied by 100, 1960.
Principal
Standard Iowa Ilorida Component
Deviations Value Value loading
15.322919 76.50 50.00 +64
11.837396 59.80 66.80 +89
'975923 0-99 2.7’"’ +73
967612 2.12 1.80 +78
3.205804 4.89 3.00 +87
Intercorrelations
1 100 S8 29 27 Lk
2 58 100 49 69 66
3 29 L9 100 42 66
L 27 69 L2 100 60
5 LL 66 66 60 100
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Construc* Edur tional Attainment

Indicators

Percent with U years of
high school.

Percent with U4 years of
college.

Median school years.

Percent illiterate.

Number of doctors.

Number of psychologists.

Percent of professional
and technical workers.

High school graduates.

Definition Source

The number of individuals DES, 1964, p. 125
25 years old and older who

have completed L4 or more.

years of high school 1960

divided by the total state

population 25 years and

over, multiplied by 100,

1960.

The number of individuals

25 years old and older who
have completed 4 or more
years of college 1960 divided
by the total state population
25 years and over, multiplied
by 100, 1960.

DES, 1964 p. 125

The median number of school
years completed by
individuals 25 years and
over, 1960.

RS, 1966 p. 25

The percent of each state's RS, 1966, p. 25
population 14 years old and

older who were illiterate,

1960.

The number of doctors per
state per 100,000 popula-

SA, 1962, p. Th

tion, 1960.

The number of psychologists APA, 1961, pp. 806~
per state per 100,000 popu- 943

lation, 1960.

The percent of the state's RS, 1966, p. 59

population who were tech-
nical or profzssional
workers, 1960.

Public high school grad- SSs, 1959, pp. 56-7
uates 1959 as a percent of
1955-6 ninth grade enroll-

men%.
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Means

41.170833
7.4L43750
10.552083
2.252083
119.250000
8.035417
10.856250
67.012500

Standard
Deviations

7 .1650L7
1.518484
1.093540
1.386541
28.442559
4.258300
1.649609
6.8u694T

OO0\ W N

70
100
71
-23

19

Jowa Florida
Value Value
46.30 30.60
6.40 7.40
11.30 10.90
0.70 2.60

117.00 131.00
7.70 7.60
9.70 10.30

76 .50 65.60
Intercorrelations
% -T2 41 Lk
71 =23 56 66
100 =71 47 k9
-71 100 =33 -3k
47 -33 100 86
49 =34 8 100
69 -35 60 72
55 =Tk 2k 31

=203~

68

=35
60
72
100
25

Principal
Component

Loading

+89
+82
+90

69
+7T1
+77
+85
+59

29
19
29

2k
31
25
100




Indicators

Construct Ability to Pay

l. Per-capita income,

2. Change in per-capita

income.

3. Poverty.

L, Percent of non-public
secondary schools.

5. Change in non-public

secondary school

Means

2064 .645833
77.854167
14 .641667
10.172917

1.127083

LY

Definition

The per-capita jncome 1960
determined for each state

The percent change in per-
capita income between 1950
and 1960 per state.

Percent of population with

income under $2000 per state,

1959.

Percent of total school
enrollment 1960 who are
enrolled in non=-public
schools per state.

The percent of all secon-
dary school pupils attending
non-public schools 1960
divided by the comparable
figure for 1950 per state.

Standard Towa Florida
Deviations Value Value
423,093542 2003.0 1988.0

29.238238 46.0 174.0

7.359966 15.2 16.2

6.402107 11.0 10.5

272748 1.1 1.9
Intercorrelations

0N

100 26 =86 46 ok
26 100 =19 =10 42
86 -19 100 -53 -04
46 <10 =53 100 -kLo
ol L2 o4 -kO 100

=204~

Souree

SA, 1962, p.

SA, 1962, p.

SA, 1962, p.

SA, 1963, p.
p. 131

SA, 1953, p.

p. 133, 1963, p. 128,

p. 131

Principal
Component

Loading

+92
+24
=33
+71
-08

319

322

333

128,

129,
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ABSTRACT -]
) ELEMENTS OF EDUCATIONAL PRODVUCTIVITY WERE IDENTIFIED WHICH ARE
INFLUENCED BY SIZE OF SECONDARY SCHOOLS. PRODUCTIVITY INCLUDES
OUTCOMES SUCH AS ACADEMIC PROGRESS AND SOCIAL BEHAVIOR AND EXCLUDES
ECONOMIC OUTCOMES SUCH AS GAINS IN INCOME. THE RESEARCH IN THIS
FIRST PHASE WAS CONE WITH THE HIGH SCHOOLS OF IOWA. DATA STORED WITH
THE IOWA EDUCATICNAL INFORMATION CENTER AND THE U.S. BUREAU OF THE
CENSUS WERE USED. CLASSES OF INDICATORS WERE DEVELOPED AND ANALYZED
STATISTICALLY. STEPS WERE THEN TAKEN TO (1) DEFINE SUB-CLASSES OF
HOMOGENEOUS INDICATORS, (2) PERFORM PRINCIPAL COMPONENTS ANALYSIS ON
EACH SUB-CLASS TO CHECK HOMOGENEITY, REMOVE AMBIGUITY, AXD COMPUTE
COMPONENT SCORES, (3) PERFORM IMAGE ANALYSIS ON THE COMPONENTS
WITHIN EACY CLASS OF INDICATORS AND COMPUTE IMAGE FACTOR SCORES, (4)
PERFORM REGRESSION ANALYSIS OF IMAGE FACTORS FOR EACH CLASS GF
INDICATORS, USING PRODUCTIVITY AS THE DEPENDENT VARIABLE, AND (5)
INTERPRET SIGNIFICANT INTERACTION REGRESSION COEFFICIENTS. TEN IMAGE
FACTORS WERE EXTRACTED, BUT THE SPARSITY OF DATA ON SOCIAL
CHARACTERISTICS OF SCHOOL DISTRICTS REDUCED THE VALIDITY OF THE
ANALYSIS. A PRINCIPAL CONCLUSION OF THIS PHASE IS THAT DATA DtSIGNED
AND COLLECTED FOR ADMINISTRATIVE PURPOSES CAN BE AS COSTLY AND TIME
CONSUMING TO CONVERT TO RESEARCH USES AS THE SAMPLING OF POPULATIONS

AND GATHERING OF ORIGINA!, DATA.
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